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1 . Title of Invention 

Purine derivatives 

2. Abstracts 

[Goalsl 

To offer purine derivatives which demonstrate remarkable treatment effect for 
the liver diseases without heavy side effects. 

fSolutionI 

Liver disease treatment agent comprising purine derivative expressed by the 
general formula (2) below, its physiologically allowable salts, or their similar 
compounds: 

[wherein expresses -(CH2)m - R^^; is a hydrogen atom, an alkyi group, 
an alkoxy group, a substituted aryl group, or a substituted heterocyclic group; m is the 

,M0 ,20 

L -N^^L^^so 



number 1 to 6; R expresses a fluorine atom or a trifluoro methyl group; R is a 
hydrogen atom or an alkyI group; R^° is the aryl group with the specific substitution 
group or the heterocyclic group with the specific substitution group; and are 
either a single bond or an alkylene group; wherein the aryl group in R^° has the specific 
substitution group when R^^is a methyl group and R^° is a trifluoro methyl group]. 

3. Patent Claim 

rClaim 11 

Liver disease treatment agent comprising purine derivative expressed by the 
general formula (1) below or its physiologically allowable salts as the effective 
component: 
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[herein and R^ may be the same or different from each other and express a 
hydrogen atom or-(CH2)n ~ R^, wherein R^ is a hydrogen atom; an alky! group with l .to 
6 carbon atoms; an alkoxy group with 1 to 6 carbon atoms; an aryl group of which ring 
constituting carbon atom number is from 6 to 12 and which may possess 1 to 5 groups 
selected from the following group as the substitution groups: an alkyi group with 1 to 6 
carbon atoms, an alkoxy group with 1 to 6 carbon atoms, and an aryl group of which 
ring constituting carbon atom number is from 6 to. 10; or a heterocyclic group which 
comprises 1 to 4 hetero atoms selected from the group of N, O, and S as the ring 
constituting atom and which may possess 1 to 5 groups selected from the following 
group as the substitution groups: an alkyI group with 1 to 6 carbon atoms, an alkoxy 
group with 1 to 6 carbon atoms, and an aryl group of which ring constituting carbon 
atom number is from 6 to 10; and n is the integer from 1 to 6; 

R^ expresses a hydrogen atom, a halogen atom, a trifluoro methyl group or a 
nitro group; 

R"* is a hydrogen atom or an alkyI group with 1 to 6 carbon atoms; 

R^ is: an aryl group of which ring constituting carbon atom number is from 6 to 12 
and which may possess 1 to 5 groups or atoms selected from the following group as the 
substitution groups: an alkyI group with 1 to 6 carbon atoms, an alkoxy group with 1 to 6 
carbon atoms, a halogen atom, a nitro group, a carboxyl group, a hydroxyl group, an 
amino group, an alkyI amino group with 1 to 6 carbon atoms and an aryl group of which 
ring constituting carbon atom number is from 6 to 10; or a heterocyclic group which 
comprises 1 to 4 hetero atoms selected from the group of N, O, and S as the ring 
constituting atom and which may possess 1 to 5 groups or atoms selected from the 
following group as the substitution groups: an alkyI group with 1 to 6 carbon atoms, an 
alkoxy group with 1 to 6 carbon atoms, a halogen atom, a nitro group, a carboxyl group, 
a hydroxyl group, an amino group, an alky! arhino group with 1 to 6 carbon atoms and 
an aryl group of which ring constituting carbon atom number is from 6 to 10; and 

and may be the same or different from each other and express either a 
single bond or an alkylene group with 1 to 6 carbon atoms; 

wherein in the case of R being a hydrogen atom, R^ being a methyl group, both 
and being a single bond, and R being a trifluoro methyl group, a phenyl group of 
aryl group of which ring constituting carbon atom number is from 6 to 12 in R^ 
possesses groups or atoms selected from the following group as the substitution 
groups: an alkyI group with 1 to 6 carbon atoms, an alkoxy group with 1 to 6 carbon 
atoms, chlorine atom, a carboxyl group, a hydroxyl group, an amino group, an alkyI 
amino group with 1 to 6 carbon atoms, and an aryl group of which ring constituting 
carbon atom number is from 6 to 10], 
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rClaim 21 - 

The liver disease treatment agent comprising purine derivative expressed by the 
general formula (1) or its physiologically allowable salts as the effective component 
which is described in Claim 1 wherein in the general formula (1) expresses a 
hydrogen atom; an alkyi group with 1 to 6 carbon atoms; an alkoxy group with 1 to 6 
carbon atoms; and a phenyl group, a naphthyl group, quinolyl group, 1, 2, 3, 4- 
tetrahydro quinolyl group, benzolmidazolyl group, fury! group, thienyl group, thiazolyl 
group, pyridyl group, or pyrimidyl group, which may possess 1 to 5 groups selected 
from the following group as the substitution groups: an alky! group with 1 to 6 carbon 
atoms, an alkoxy group with 1 to 6 carbon atoms, and an aryl group of which ring 
constituting carbon atom number is from 6 to 10; and n is an integer from 1 to 3. 

rClaim 31 

The liver disease treatment agent comprising purine derivative expressed by the 
general formula (1) or its physiologically allowable salts as the effective component 
which is described in Claim 1 wherein R^ in the general formula (1j expresses a 
hydrogen atom, a fluorine atom, or a trifluoro methyl group; and R is a hydrogen atom 
or a methyl group. 

rciaim 41 

The liver disease treatment agent comprising purine derivative expressed by the 
general formula (1) or its physiologically allowable salts as the effective component 
which is described in Claim 1 wherein R^ in the general formula (1) expresses a quinolyl 
group, 1, 2, 3, 4- tetrahydro quinolyl group, benzoimidazolyl group, furyl group, thienyl 
group, thiazolyl group, pyridyl group, or pyrimidyl group, which may possess 1 to 5 . 
groups or atoms selected from the following group as the substitution groups: an alkyI 
group with 1 to 6 carbon atoms, an alkoxy group with 1 to 6 carbon atoms, a halogen 
atom, a nitro group, a carboxyl group, a hydroxyl group, an amino group, an alkyI amino 
group with 1 to 6 carbons, and an aryl group of which ring constituting carbon atom 
number is from 6 to 1 0. 

rciaim 51 

The liver disease treatment agent comprising purine derivative expressed by the 
general formula (1 ) or its physiologically allowable salts as the effective component 
which is described in Claim 1 wherein R^ in the general formula (1) expresses a 
halogen atom and R^ is a phenyl or naphthyl group which may possess 1 to 5 groups or 
atoms selected from the following group as the substitution groups: an alkyI group with 
1 to 6 carbon atoms, an alkoxy group with 1 to 6 carbon atoms, a halogen atom, a nitro 
group, a carboxyl group, a hydroxyl group, an amino group, an alky! amino group with 1 
to 6 carbons, and an aryl group of which ring constituting carbon atom number is from 6 
to 10. 

rciaim 61 

The liver disease treatment agent comprising purine derivative expressed by the 
general formula (1 ) or its physiologically allowable salts as the effective component 
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which is described in Claim 1 wherein both and L^in the general formula (1) are a 
single bond. 

rClaim 71 

The liver disease treatment agent comprising purine derivative expressed by the 
general formula (1) or its physiologically allowable salts as the effective component 
which is described in Claim 1 wherein in the general formula (1) is a hydrogen atom 
and R^ is a methyl group, iso-butyl group, benzyl group or a methoxy ethyl group. 

rClaim 81 

Purine d^erivative expressed by the general formula (2) below or its 
physiologically allowable salts: 

I'lO ,20 

[herein R^^ expresses the group -(CH2)m - R®°, wherein R®° is a hydrogen atom; 
an alkyi group with 1 to 6 carbon atoms; an alkoxy group with 1 to 6 carbon atoms; an 
aryl group of which ring constituting carbon atom number is from 6 to 12 and which may 
possess 1 to 5 groups selected from the following group as the substitution groups: an 
alkyI group with 1 to 6 carbon atoms, an alkoxy group with 1 to 6 carbon atoms, and an 
aryl group of which ring constituting carbon atom number is from 6 to 10; or a 
heterocyclic group which comprises 1 to 4 hetero atoms selected from the group of N, 
O, and S as the ring constituting atom and which may possess 1 to 5 groups selected 
from the following group as the substitution groups: an alkyI group with 1 to 6 carbon 
atoms, an alkoxy group with 1 to 6 carbon atoms, and an aryl group of which ring 
constituting carbon atom number is from 6 to 10; and m is the integer from 1 to 6; 

R^° expresses a fluorine atom or a trifluoro methyl group; 

R^° is a hydrogen atom or an alkyI group with 1 to 6 carbon atoms; 

R^° is: an aryl group of which ring constituting carbon atom number is from 6 to 
12 and which may possess 1 to 5 groups or atoms selected from the following group as 
the substitution groups: an alkyI group with 1 to 6 carbon atoms, an alkoxy group with 1 
to 6 carbon atoms, a halogen atom, a nitro group, a carboxyl group, a hydroxyl group, 
an amino group, an alkyI amino group with 1 to 6 carbon atoms and an aryl group of 
which ring constituting carbon atom number is from 6 to 10; or a heterocyclic group 
which comprises 1 to 4 hetero atoms selected from the group of N, O, and S as the ring 
constituting atom and which may possess 1 to 5 groups or atoms selected from the 
following group as the substitution groups: an alkyI group with 1 to 6 carbon atoms, an 
alkoxy group with 1 to 6 carbon atoms, a halogen atom, a nitro group, a carboxyl group, 
a hydroxyl group, an amino group, an alkyI amino group with 1 to 6 carbon atoms and 
an aryl group of which ring constituting carbon atom number is from 6 to 10; and 
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and may be the same or different from each other and express either a 
single bond or an alkylene group with 1 to 6 carbon atoms; 

wherein in the case of R being a methyl group and R^° being a trifluoro methyl 
group, an aryl group of which ring constituting carbon atom number is from 6 to 12 in 
R^° possesses groups or atoms selected from the following group as the substitution 
groups: an alkyi group with 1 to 6 carbon atoms, an alkoxy group with 1 to 6 carbon 
atoms, a chlorine atom, a carboxyl group, a hydroxyl group, an amino group, an alkyI 
amino group with 1 to 6 carbon atoms, and an aryl group of which ring constituting 
carbon atom number is from 6 to 10]. 

rciaim 91 

The purine derivative expressed by the general formula (2) or its physiologically 
allowable salts described in Claim 8 wherein R °in the general formula (2) expresses a 
hydrogen atom or an alkyI group with 1 to 6 carbon atoms and m is 1 ; R is a fluorine 
atom or a trifluoro methyl group; R^° is a hydrogen atom or an alkyI group with 1 to 6 
carbon atoms; R^° expresses a phenyl group, thienyl group, pyridyl group, furyl group, 
quinolyl group, 1,2,3, 4- tetrahydro quinolyl group, or benzoimidazolyl group, which 
may possess 1 to 5 groups or atoms selected from the following group as the 
substitution groups: an alkyI group with 1 to 6 carbon atoms, an alkoxy group with 1 to 6 
carbon atoms, a halogen atom, a nitro group, a carboxyl group, a hydroxyl group, an 
amino group, an alkyI amino group with 1 to 6 carbons, and an aryl group of which ring 
constituting carbon atom number is from 6 to 10; and both and L express a single 
bond; wherein in the case of R^^ being a hydrogen atom and R^° being a trifluoro methyl 
group, a phenyl group in R^° characteristically possesses groups or atoms selected 
from the following group as the substitution groups: an alkyI group with 1 to 6 carbon 
atoms, an alkoxy group with 1 to 6 carbon atoms, a chlorine atom, a carboxyl group, a 
hydroxyl group, an amino group, an alkyI amino group with 1 to 6 carbon atoms, and an 
aryl group of which ring constituting carbon atom number is from 6 to 10]. 

rClaim 101 

The purine derivative expressed by the general formula (2) or its physiologically 
allowable salts described in Claim 8 wherein R in the general formula (2) expresses a 
methyl group, R^° is a fluorine atom, R*° is either a hydrogen atom or a methyl group, 
and R is a phenyl group which may possess one substitution group of a nitro group, a 
chlorine atom, an amino group or a dimethyl amino group. 

rClaim 111 

The purine derivative expressed by the general formula (2) or its physiologically 
allowable salts described in Claim 8 wherein R ° in the general formula (2) expresses a 
methyl group, R^° is a trifluoro methyl group, R'*^ is a hydrogen atom, and R^° is either a 
thienyl group or a furyl group. 

3. Detailed Explanation OF Invention 

nrechnical Fields Invention Belongs tol 

The present invention relates to the purine derivatives useful as the liver disease 
treatment agent. 
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rConventtonal Techniquesi - 

As the currently marketed liver disease treatment agent, interferon (IFN), urso- 
deoxy cholic acid, glycyrrhetinic acid, DL-methionine, and glycyr-wrightine [Note from 
the Translator-1] are known. Among them, interferon is known to be effective for C- 
type hepatitis, however, it also has a problem of severe side effects such as causing 
interstitial pneumonia and heavy depression. In addition, other compounds such as 
glycyr-wrightine present a weaker effect by the oral administration, therefore, they are 
usually administered by injection, which is an inconvenient administration method. 
Therefore, the liver disease treatment agent which does not present severe side effects 
and demonstrates apparent effect by the oral administration is strongly desiried. 

The compounds below having a purine ring as a mother skeleton are known, 
although they are not used as the liver disease treatment agent. The anti-convulsant 
effect is reported for 6- (methyl amino)- 9- (2- fluoro benzyl) purine (BWA 78U) [JP 
Kokai 60- 226880 and J. Med. Chem., 29, p1 133- 1 134 (1986)]. A selective inhibition 
effect for phosphodiesterase (IV) is reported for 6- (methyl amino)- 9- (2- fluoro benzyl)- 
2- (trifluoro methyl) purine (NCS-613) [J. Med. Chem.. 40, pi 768- 1770 (1997)]. 
Further, the anti- lino virus effect is reported for 6- (dimethyl amino)- 9- (3- dimethyl 
amino benzyl)- 2- (trifluoro methyl) purine, 6- (dimethyl amino)- 9- (3- amino benzyl)- 2- 
(trifluoro methyl) purine, 6- (dimethyl amino)- 9- benzyl- 2- (trifluoro methyl) purine, and 
6- (dimethyl amino)- 9- (2- fluoro benzyl)- 2- (trifluoro methyl) purine [J. Med. Chem., 
32. p1757- 1763(1989)]. Also the anti-epileptic effect is reported for 6- (dimethyl 
amino)- 9- benzyl purine (JP Kokai 60- 226880), 6- (methyl amino)- 9- benzyl purine [J. 
Med. Chem.. 31. p606- 612 (1988)]. and for 9- (2- fluoro benzyl) purine [J. Med. Chem., 
29, pi 133- 1 134 (1986)], respectively. 

(Problems Solved bv the Invention] 

The purpose of the present invention is to offer the novel treatment agent for the 
liver diseases such as C type hepatitis, alcohol type hepatitis, and hepatocirrhosis and 
the novel purine derivatives useful for the treatment of the liver diseases. 

[Methods to Solve the Problems] 

As a result of the research, the inventors of the present invention discovered that 
the purine derivatives expressed by the general formula (1 ) below and their 
physiologically allowable salts have the superior inhibition effect for the liver damage 
and completed the present invention. In other words, the present invention is the liver 
disease treatment agent comprising purine derivative expressed by the general formula 
(1) below or its physiologically allowable salts as the effective component: 
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In the general fomrjula (1), each code indicates the following meaning. 

and R^ may be the same or different from each other and express a hydrogen 
atom or -(CH2)n - R , wherein R^ is a hydrogen atom; an alkyi group with 1 to 6 carbon 
atoms; an alkoxy group with 1 to 6 carbon atoms; an aryl group of which ring 
constituting carbon atom number is from 6 to 12 and which may possess 1 to 5 groups 
selected from the following group as the substitution groups: an alkyI group with 1 to 6 
carbon atoms, an alkoxy group with 1 to 6 carbon atoms, and an aryl group of which 
ring constituting carbon atom number is from 6 to 10; or a heterocyclic group which 
comprises 1 to 4 hetero atoms selected from the group of N, O, and S as the ring 
constituting atom and which may possess 1 to 5 groups selected from the following 
group as the substitution groups: an alkyI group with 1 to 6 carbon atoms, an alkoxy 
group with 1 to 6 carbon atoms, and an aryl group of which ring constituting carbon 
atom number is from 6 to 10; and n is the integer from 1 to 6. 

R^ expresses a hydrogen atom, a halogen atom, a trifluoro methyl group or a 
nitro group. 

R"* is a hydrogen atom or an alkyI group with 1 to 6 carbon atoms. 

R^ is: an aryl group of which ring constituting carbon atom number is from 6 to 12 
and which may possess 1 to 5 groups or atoms selected from the following group as the 
substitution groups: an alkyI group with 1 to 6 carbon atoms, an alkoxy group with 1 to 6 
carbon atoms, a halogen atom, a nitro group, a carboxyl group, a hydroxyl group, an 
amino group, an alkyI amino group with 1 to 6 carbon atoms and an aryl group of which 
ring constituting carbon atom number is from 6 to 10; or a heterocyclic group which 
comprises 1 to 4 hetero atoms selected from the group of N, O, and S as the ring 
constituting atom and which may possess 1 to 5 groups or atoms selected from the 
following group as the substitution groups: an alkyI group with 1 to 6 carbon atoms, an 
alkoxy group with 1 to 6 carbon atoms, a halogen atom, a nitro group, a carboxyl group, 
a hydroxyl group, an amino group, an alkyI amino group with 1 to 6 carbon atoms and 
an aryl group of which ring constituting carbon atom number is from 6 to 10. 

And and may be the same or different from each other and express either 
a single bond or an alkylene group with 1 to 6 carbon atoms. 

However, in the case of R'' being a hydrogen atom, R^ being a methyl group, 
both and being a single bond, and R ^ being a trifluoro methyl group, a phenyl 
group of aryl group of which ring constituting carbon atom number is from 6 to 12 in R^ 
possesses groups or atoms selected from the following group as the substitution 
groups: an alkyI group with 1 to 6 carbon atoms, an alkoxy group with 1 to 6 carbon 
atoms, chlorine atom, a carboxyl group, a hydroxyl group, an amino group, an alkyI 
amino group with 1 to 6 carbon atoms, and an aryl group of which ring constituting 
carbon atom number is from 6 to 10. 
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The desirable forms of the liver disease treatment agent of the present invention 
are as following: 

1 ) The liver disease treatment agent comprising purine derivative or its 
physiologically allowable salts as the effective component wherein in the general 
formula (1) expresses a hydrogen atom; an alkyi group with 1 to 6 carbon atoms; an 
alkoxy group with 1 to 6 carbon atoms; and a phenyl group, a naphthyl group, quinolyl 
group, 1, 2, 3, 4- tetrahydro quinolyl group, benzoimidazolyl group, furyl group, thienyl 
group, thiazolyl group, pyridyl group, or pyrimidyl group, which may possess 1 to 5 
groups selected from the following group as the substitution groups: an alkyI group with 
1 to 6 carbon atoms, an alkoxy group with 1 to 6 carbon atoms, and an aryl group of 
which ring constituting carbon atom number is from 6 to 10; and n is an integer from 1 
to 3, 

2) The liver disease treatment agent comprising purine derivative or its 
physiologically allowable salts as the effective component wherein R^ in the general 
formula (1) expresses a hydrogen atom, a fluorine atom, or a trifluoro methyl group; and 
R^ is a hydrogen atom or a methyl group. 

3) The liver disease treatment agent comprising purine derivative or its 
physiologically allowable salts as the effective component wherein R^ in the general 
formula (1 ) expresses a quinolyl group, 1 . 2, 3, 4- tetrahydro quinolyl group, 
benzoimidazolyl group, furyl group, thienyl group, thiazolyl group, pyridyl group, or 
pyrimidyl group, which may possess 1 to 5 groups or atoms selected from the following 
group as the substitution groups: an alkyI group with 1 to 6 carbon atoms, an alkoxy 
group with 1 to 6 carbon atoms, a halogen atom, a nitro group, a carboxyl group, a 
hydroxyl group, an amino group, an alkyI amino group with 1 to 6 carbons, and an aryl 
group of which ring constituting carbon atom number is from 6 to 10. 

4) The liver disease treatment agent comprising purine derivative or its 
physiologically allowable salts as the effective component wherein R^ in the general 
formula (1 ) expresses a halogen atom and R^ is a phenyl or naphthyl group which may 
possess 1 to 5 groups or atoms selected from the following group as the substitution 
groups: an alkyI group with 1 to 6 carbon atoms, an alkoxy group with 1 to 6 carbon 
atoms, a halogen atom, a nitro group, a carboxyl group, a hydroxyl group, an amino 
group, an alkyI amino group with 1 to 6 carbons, and an aryl (group of which ring 
constituting carbon atom number is from 6 to 10. 

5) The liver disease treatment agent comprising purine derivative or its 
physiologically allowable salts as the effective component wherein both and in the 
general fonnula (1 ) are a single bond. 

6) The liver disease treatment agent comprising purine derivative or its 
physiologically allowable salts as the effective component wherein R^ in the general 
formula (1) is a hydrogen atom and R^ is a methyl group, iso-butyl group, benzyl group 
or a methoxy ethyl group. 
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Further, the present invention also offers the novel purine derivative expressed 
by the general formula (2) below or its physiologically allowable salts which 
demonstrate the superior liver disease treatment effect: 



In the general formula (2), each code indicates the following meaning. 

expresses the group -(CH2)m - R^°, wherein R^° is a hydrogen atom; an 
alkyi group with 1 to 6 carbon atoms; an alkoxy group with 1 to 6 carbon atoms; an aryl 
group of which ring constituting carbon atom number is from 6 to 12 and which may 
possess 1 to 5 groups selected from the following group as the substitution groups: an 
alkyI group with 1 to 6 carbon atoms, an alkoxy group with 1 to 6 carbon atoms, and an 
aryl group of which ring constituting carbon atom number is from 6 to 10; or a 
heterocyclic group which comprises 1 to 4 hetero atoms selected from the group of N, 
O, and S as the ring constituting atom and which may possess 1 to 5 groups selected 
from the following group as the substitution groups: an alkyI group with 1 to 6 carbon 
atoms, an alkoxy group with 1 to 6 carbon atoms, and an aryl group of which ring 
constituting carbon atom number is from 6 to 10; and m is the Integer from 1 to 6. 

R^^ expresses a fluorine atom or a trifluoro methyl group. 

R'^^ is a hydrogen atom or an alkyI group with 1 to 6 carbon atoms. 

R^° is: an aryl group of which ring constituting carbon atom number is from 6 to 
12 and which may possess 1 to 5 groups or atoms selected from the following group as 
the substitution groups: an alky! group with 1 to 6 carbon atoms, an alkoxy group with 1 
to 6 carbon atoms, a halogen atom, a nitro group, a carboxyl group, a hydroxyl group, 
an amino group, an alkyI amino group with 1 to 6 carbon atoms and an aryl group of 
which ring constituting carbon atom number is from 6 to 10; or a heterocyclic group 
which comprises 1 to 4 hetero atoms selected from the group of N, O, and S as the ring 
constituting atom and which may possess 1 to 5 groups or atoms selected from the 
following group as the substitution groups: an alkyI group with 1 to 6 carbon atoms, an 
alkoxy group with 1 to 6 carbon atoms, a halogen atom, a nitro group, a carboxyl group, 
a hydroxyl group, an amino group, an alkyI amino group with 1 to 6 carbon atoms and 
an aryl group of which ring constituting carbon atom number is from 6 to 10. 

And and may be the same or different from each other and express 
either a single bond or an alkylene group with 1 to 6 carbon atoms. 
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However, in the case of being a methyl group and being a trifluoro methyl 
group, an aryl group of which ring constituting carbon atom number is from 6 to 12 in 
R^° possesses groups or atoms selected from the following group as the substitution 
groups: an alkyi group with 1 to 6 carbon atoms, an alkoxy group with 1 to 6 carbon 
atoms, a chlorine atom, a carboxyl group, a hydroxy! group, an amino group, an alkyI 
amino group with 1 to 6 carbon atoms, and an aryl group of which ring constituting 
carbon atom number is from 6 to 10. 

The desirable forms of the purine derivative and its physiologically allowable 
salts of the general formula (2) are as following: 

1) The purine derivative expressed by the general formula (2) or its physiologically 
allowable salts wherein R®° in the general formula (2) expresses a hydrogen atom or an 
alkyI group with 1 to 6 carbon atoms and m is 1 ; R is a fluorine atom or a trifluoro 
methyl group; R^^ is a hydrogen atom or an alkyI group with 1 to 6 carbon atoms; R^° 
expresses a phenyl group, thienyl group, pyridyl group, furyl group, quinolyl group, 1, 2, 
3, 4- tetrahydro quinolyl group, or benzoimidazolyl group, which may possess 1 to 5 
groups or atoms selected from the following group as the substitution groups: an alkyI 
group with 1 to 6 carbon atoms, an alkoxy group with 1 to 6 carbon atoms, a halogen 
atom, a nitro group, a carboxyl group, a hydroxyl group, an amino group, an alkyI amino 
group with 1 to 6 carbons, and an aryl group of which ring constituting carbon atom 
number is from 6 to 10; and both and L express a single bond; wherein in the case 
of R^^ being a hydrogen atom and R^^ being a trifluoro methyl group, a phenyl group in 
R^^ characteristically possesses groups or atoms selected from the following group as 
the substitution groups: an alkyI group with 1 to 6 carbon atoms, an alkoxy group with 1 
to 6 carbon atoms, a chlorine atom, a carboxyl group, a hydroxyl group, an amino 
group, an alkyI amino group with 1 to 6 carbon atoms, and an aryl group of which ring 
constituting carbon atom number is from 6 to 10. 

2) The purine derivative expressed by the general formula (2) or its physiologically 
allowable salts wherein R^° in the general formula (2) expresses a methyl group. R^° is 
a fluorine atom, R'^^ is either a hydrogen atom or a methyl group, and R is a phenyl 
group which may possess one substitution group of a nitro group, a chlorine atom, an 
amino group or a dimethyl amino jgroup. 

3) The purine derivative expressed by the general formula (2) or its physiologically 
allowable salts wherein R^^ in the general formula (2) expresses a methyl group, R^° is 
a trifluoro methyl group, R'*^ is a hydrogen atom, and R is either a thienyl group or a 
furyl group. 

[Execution Forms of the Invention! 

The liver disease treatment agent comprising purine derivative expressed by the 
general formula (1 ) or its physiologically allowable salts as the effective component is 
interpreted in details. 
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In the purine derivative expressed by the general formula (1), and R^ may be 
the same or different from each other and express a hydrogen atom or-(CH2)n - R^. 
Here, R^ is a hydrogen atom; an alky! group with 1 to 6 carbon atoms such as methyl 
group, ethyl group, propyl group, iso- propyl group, butyl group, and iso- butyl group; an 
alkoxy group with 1 to 6 carbon atoms such as methoxy group, ethoxy group, and 
propoxy group; an aryl group such as a phenyl group, of which ring constituting carbon 
atom number is from 6 to 12 and which may possess 1 to 5 groups selected from the 
following group as the substitution groups: an alkyi group with 1 to 6 carbon atoms such 
as methyl group, ethyl group, propyl group, iso- propyl group, butyl group, and iso- butyl 
group, an alkoxy group with 1 to 6 carbon atoms such as methoxy group, ethoxy group, 
and propoxy group, and an aryl group such as a phenyl group, of which ring constituting 
carbon atom number is from 6 to 10; or a heterocyclic group such as pyridyl group, furyl 
group, thienyl group, which comprises 1 to 4 hetero atoms selected from the group of 
N, O, and S as the ring constituting atom and which may possess the similar 
substitution groups. The letter n is an integer from 1 to 6 and more desirably 1 or 2. 
The desirable combination of R^ and R^ is: R^ is a hydrogen atom and R^ is a methyl 
group, ethyl group, propyl group, iso-butyl group, benzyl group, methoxy ethyl group, 
furfuryl group, or thienyl methyl group. 

R^ is desirably a hydrogen atom, a fluorine atom, a chlorine atom, or a trifluoro 
methyl group. More desirable groups are a hydrogen atom, a fluorine atom, and a 
trifluoro methyl group. 

R"^ is a hydrogen atom or an alkyI group with 1 to 6 carbon atoms such as methyl 
group, ethyl group, propyl group, iso- propyl group, butyl group, and iso- butyl group. 
The desirable one is a hydrogen atom. 

R^ is: an aryl group of which ring constituting carbon atom number is from 6 to 12 
and which may possess 1 to 5 groups or atoms selected from the following group as the 
substitution groups: an alkyI group with 1 to 6 carbon atoms such as methyl group, ethyl 
group, propyl group, iso- propyl group, butyl group, iso- butyl group, and tert- butyl 
group, an alkoxy group with 1 to 6 carbon atoms such as methoxy group, ethoxy group, 
and propoxy group, a halogen atom such as a fluorine atom and chlorine atom, a nitro 
group, a carboxyl group, a hydroxyl group, an amino group, an alkyI amino group with 1 
to 6 carbon atoms such as methyl amino group, ethyl amino group, propyl amino group, 
iso- propyl amino group, butyl amino group, iso- butyl amino group, dimethyl amino 
group, and diethyl amino group, and an aryl group such as a phenyl group, of which 
ring constituting carbon atom number is from 6 to 10; or a heterocyclic group which 
comprises 1 to 4 hetero atoms selected from the group of N, O, and S as the ring 
constituting atom and which may possess the similar substitution groups. Among the 
said substitution groups, the desirable ones are: a chlorine atom, a fluorine atom, tert- 
butyl group, hydroxyl group, nitro group, phenyl group, carboxyl group, dimethyl amino 
group, and amino group. The desirable aryl group of which ring constituting carbon 
atom number is from 6 to 12 are: a phenyl group or a naphthyl group. The desirable 
heterocyclic rings are: quinolyl group, 1, 2, 3, 4- tetrahydro quinolyl group, 
benzoimidazolyl group, furyl group, thienyl group, thiazolyl group, pyridyl group, and 
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pyrimidyl group. More desirable ones are: quinolyl group, 1, 2, 3, 4- tetrahydro quinolyl 
group, benzoimidazolyl group, furyl group, and thienyl group. Thienyl group and furyl 
group are particularly desirable. 

and may be the same or different from each other and express either a 
single bond or an alkylene group with 1 to 6 carbon atoms such as methylene group, 
ethylene group, propylene group, iso- propylene group, butylene group, and iso- 
butylene group. The desirable case is the single bond for both. 

Among the purine derivatives expressed by the general formula (1), the known 
compounds or the compounds obtained by the known methods are listed in Table 2 
later. 

In the purine derivatives expressed by the general formula (2), the desirable 
examples for R^°, R'^^, R^°, L^°, and m are the similar groups, atoms, and numbers 
as shown for R^, R"^, R^, L\ and n in the general formula (1), respectively. 

Then, some manufacturing methods for the novel purine derivatives expressed 
by the general formula (2) are exemplified below. 

Synthesis route for purine derivatives expressed by the general formula (2) — (I) 




{2) 



In the above synthesis route (I), X is a halogen atoms such as a chlorine atom or 
a bromine atom, and Z is a chlorine atom, bromine atom, iodine atom, tosyl bxy group, 
or a mesyl oxy group. R^°, R^°, R"^^, R^°, C^, and L^^ indicate the same meanings listed 
above. The purine compound (c) is obtained by the reaction of the purine compound 
(a) and the compound (b). This reaction is carried out within the solvents such as 
dimethyl formamide (DMF), dimethyl sulfoxide (DMSO), benzene, toluene, acetone, and 
dichloro methane under the existence of the base such as potassium carbonate, 
sodium carbonate, triethyl amine, and sodium hydroxide. The raw material, the purine 
compound (a) may be obtained by, for example, the method of Giner-Sorala [J. Am. 
Chem. Soc, 80. p5744- 5752 (1958)]. Then, the obtained purine compound (c) is 
reacted with amine compound (d) resulting in the purine derivative expressed by the 
general formula (2) of the present invention. This reaction is carried out within the 
solvents such as ethanol, methanol, benzene, dichloro methane, and tetrahydrofuran 
(THF) under the existence of the base such as potassium carbonate and triethyl amine. 
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Synthesis route for purine derivatives expressed by the general formula (2) — (11^ 

^ iDiazo Formation 

ZFIuorination 



1 w I 20 ^ 



(g) ^ (20 R* 



y i)Diazo Formation ? 

N^Sr^^ ^Fluorination N-'Sr'l 

(e) (h) 

The said synthesis route (II) is for the case of being a fluorine atom in the 
purine derivative expressed by the general formula (2). X, R^°, R"*^, R^°, L^^, and 
indicate the same meanings listed above. The purine compound (f) is obtained by the 
reaction of the purine compound (e) and the compound (b). This reaction is carried out 
by the similar method described in the reaction of the synthesis route (I). The obtained 
purine compound (f) is reacted with sodium nitrite within the solvent such as water, 
DMF, and THF to form diazo compound. Then fluorination agent such as 70% 
hydrofluoric acid- pyridine solution, tetrafluoro boric acid, tetrafluoro phosphoric acid, 
and hexafluoro germanic acid is reacted and further alkali such as sodium hydroxide is 
reacted to obtain the purine compound (g). After obtaining the purine compound (h) by 
performing the diazo formation and fluorination first, the reaction with the compound (b) 
also results in the purine compound (g). The reaction of the purine compound (g) with 
the amine compound (d) results in the purine derivative (Z) of the present invention 
which has a fluorine atom as R^°, among those purine derivatives expressed by the 
general formula (2). 

Synthesis route for purine derivatives expressed bv the general formula (2) — 
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(III) 

In the said synthesis route (III), A is either an aryl qroup of which rina constitution 
carbon atom number is 6 to 12 or a heterocyclic ring. R . R^^. R'^^. R^°. , and 
indicate the same meanings listed above. In the general formula (2), when the 
substitution group of the aryl group of which ring constitution carbon atom number is 6 
to 12 or a heterocyclic ring in R^° is an amino group, the contact reduction of the nitro 
compound (1) with platinum oxide or palladium carbon in the solvent such as ethanol, 
ethyl acetate, methanol, and THF results in the purine derivative (2") of the present 
invention. Further, the said purine derivative (2") may be also obtained by the reduction 
of the nitro compound (i) with iron or zinc in acetic acid or with tin (II) chloride in ethanol. 

Synthesis route for purine derivatives expressed by the general formula (2) - (IV) 




(n) R-» 



In the said synthesis route (IV), Y is a haloaen atom and R is an alkyi group with 
1 to 6 carbon atoms. X, R^°, R'^^, R , L^^, and L^^ indicate the same meanings listed 
above. The pyrimidine compound (I), obtained by the reaction of the pyrimidine 
compound Q) and the amine compound (k), is reacted with ortho-formic acid ester to 
obtain the purine compound (n) by closing a ring. Then this is reacted with amine 
compound (d) in order to obtain the purine derivative expressed by the general formula 
(2) of the present invention. 

The representative purine derivatives expressed by the general formula (2) are 
shown in Table 1 (Tables 1-1, 1-2, 1-3). In Tables 1-1 and 1-2, both of and are 
a single bond. 
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Table 1-1 



Compounds 


R 


R 


R 


R 


Manufacturing 
Example 


1 


CHs 


CF3 


H 


2- quinolyl 


1 


2 


CH3 


CF3 


H 


3- thienyl 


2 


3 


CH2 CH3 


CF3 


H 


3- amino phenyl 




4 


CH3 


CF3 


H 


1- methyl- 2- benzoimidazolyl 


5 


5 


CH3 


CF3 


H 


1 , 2, 3, 4- tetrahydro quinoline- 2- yl 


6 


6 


CH3 


CF3 


H 


2- furyl 


7 


7 


CH3 


CF3 


H 


2- thienyl 


8 


8 


CH3 


CF3 


H 


8- quinolyl 


9 


9 


iso-butyl 


CF3 


H 


phenyl 


19 


10 


CH3 


CF3 


H 


3, 5- di- 1- butyl -4- hydroxy phenyl 


22 


11 


CH2 CH3 


CF3 


CH3 


2- thienyl 




12 


CH2 CH3 


CF3 


H 


2- pyrldyl 




13 


CH3 


CF3 


H 


3- pyrldyl 




14 


CH3 


CF3 


CH2 CH3 


4- pyrldyl 




15 


CH3 


CF3 


H 


5- (3- amino) thienyl 




16 


CH3 


CF3 


H 


5- (3- carboxyl) thienyl 




17 


CH3 


CF3 


H 


5- (3- dimethyl amino) thienyl 




18 


CH3 


CF3 


H 


3- amino phenyl 


4 


19 


CH3 


CF3 


H 


3- dimethyl amino phenyl 


21 



Table 1-2 



Compounds 






pj4U 


R^ 


Manufacturing 
example 


20 


CHa 


F 


H 


phenyl 


3 


21 


CHs 


F 


H 


3- chloro phenyl 


10 


22 


CHa 


F 


CH3 


phenyl 


11 


23 


CH3 


F 


H 


3- nitro phenyl 


12 


24 


CH3 


F 


H 


2- quinolyl 




25 


CH3 


F 


H 


1- methyl- 2- benzoimidazolyl 




26 


CH3 


F 


H 


1,2,3, 4- tetrahydro quinoline- 2- yl 




27 


CH3 


F 


H 


2- furyl 




28 


CH3 


F 


H 


3- thienyl 




29 


CH3 


F 


H 


2- thienyl 




30 


CH3 


F 


H 


8- quinolyl 




31 


CH2 CH3 


F - 


CH3 


2- thienyl 




32 


GH2 CH3 


F 


H 


2- pyrldyl 




33 


CH3 


F 


H 


3- pyrldyl 




34 


CH3 


F 


CH2 CH3 


4- pyrldyl 




35 


CH3 


F 


H 


5- thiazolyl 




36 


CH3 


F 


H 


5- (3- carboxyl) thienyl 




37 


CH3 


F 


H 


5- (3- dimethyl amino) thienyl 




38 


CH3 


F 


H 


3- amino phenyl 




39 


CH3 


F 


H 


3- dimethyl amino phenyl 




40 


CH2 CH3 


F 


H 


3- amino phenyl 




41 


CHa 


F 


H 


3- carboxy phenyl 





Table 1-3 



Comp. 




R^" 


1 R*" 


R*^ 






M .Ex 
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42 




Ora 


1 I 

M 


Tiuoro pnenyi 






-1 Q 


43 


Cn2 Cn2 OMe 


Or3 


11 
n 


phenyl 






4 C 


A A 

44 


furfuryl 




11 
ri 


phenyl 






Id 


A C 

45 


Cn2 Ph 


CFa 


Fi 


phenyl 






•1 Q 

lo 


46 


CH3 


CFa 


1 1 
H 


4- biphenyl 






20 


47 


CH2 Crl2 OMe 


CFa 


FI 


3- dimethyl amino phenyl 








48 


CH3 


CF3 


H 


2- quinolyl 


Cn2 


^1 1 

CH2 




A fS 

49 


CH3 


CF3 


1 1 

FI. 


Turyi 


Cn2 






50 




CFa 


1 1 
FI 


0- inienyi 


CH2 






51 


CHa 


CFa 


LI 

FI 


2- inienyi 


/-Nil 

Cn2 






52 


L/n2 wfia 


CF3 


11 
n 


0- inienyi 


CFI2 








OHa 


Cr3 


\jV\2. v-'1»3 


z- inienyi 


On2 






tr A 

54 


on2 0113 


CF3 


CFI3 


2- tnienyl 


0112 on2 


Cn2 




55 


i_i r>L* 

Cn2 Pn 


CFa 


CHa 


2- tnienyi 


v-fn2 v^n2 






56 


It 11 ^>ik ji _ 
CH2 Cn2 0lvle 


CF3 


/■Nil 
CHa 


0- tnienyl 


CH2 


orl2 Orl2 




57 


CH2 Pn 


CF3 


II 
n 


2- pyridyl 








58 


CH2 CH2 Ph 


CF3 


H 


3- pyridyl 


CH2 


CHz 




59 


furfuryl 


CF3 


ori2 ^ria 


4- pyridyl 








60 


Cn2 Pn 


CFa 


H 


5- thiazolyl 












CFa 


LJ 

n 


0- pynmiayi 


orl2 


l-#ri2 ^rl2 




62 


CH3 


CFa 


H 


5- (3- amino) thienyl 




CHz 




oo 


On2 Kn 


Cr3 


rl 


0- (o- caruoxyij inienyi . 








C A 

64 


/■NI 1 

CHa 


CFa 


LJ 

FI 


0- (o- Qimeinyi smino) 

■ AMI A 

tnienyl 


r>- 11 L.I 
on2 ^1*2 






65 


CH2 Crl2 Pn 


r- 

F 


1 1 
H 


3- amino phenyl 








66 


furfuryl 


F 


t 1 
H 


3- dimethyl amino phenyl 








67 


3- pyridyl 
methyl 


F 


1 1 
H 


3- amino phenyl 








bo 


Un2 On2 UMe 


F 


LJ 

FI 


0- aimeinyi ammo pnenyi 








69 


CH2 CHa OMe 


CF3 


CH3 


3- thienyl 








70 


CH3 


CF3 


H 


5- thiazolyl 








71 


CH3 


CF3 


H 


5- pyrimidyl 








72 


CHz CHz OMe 


F 


CH3 


3- thienyl 








73 


CH3 


F 


H 


5- pyrimidyl 








74 


CH3 


F 


H 


5- (3- amino) thienyl 









Then, the representative compound examples for the purine derivatives 
expressed by the general formula (1) are listed in Table 2. The purine derivatives which 
may be included in both of the general formulae (1) and (2) were listed only in Table 1. 




Table 2 



Comp. 


R' 




R-* 


R^ 


R' 






M. Ex 


75 


CH3 


H 


CF3 


H 


1-naphthyl 






14 
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7D 


y^i 1 


1 1 
n 


OC 


LJ 

n 


napnin]^ 






17 


11 


CH3 


1 1 
H 


i_i 
n 


LJ 

ri 


pnenyi 








7Q 

/<> 




1 i 
n 


u 
hi 


n 


pnenyi 


OU 






79 


Cris 


1 1 
n 


u 
n 


LJ 

M 


phenyl 


OU 


OU 

orl2 




OA 




OU 

Cn3 


11 
n 


u 
n 


pnenyi 








0*1 
O 1 


0113 


OU 

oris 


LJ 

rl 


u 
n 


pnenyi 








QO 




u 


u 
rl 


u 

n 


z- inienyi 








QO 
OO 


Oris 


u 
n 


LJ 

n 


LJ 


0- inienyi 


OU 

On2 


OH 
Off 2 




Q>l 

o4 


Oris 


u 
n 


oc 


U 

n 


pnenyi 


ow 
orl2 


OH OH 

v^ri2 on2 




OO 




OU 

Una 


oc 
Oha 


Ol-I 

oria 


pnenyi 








Qfi 


OU 


OU 


oc 
Oha 


UI 


pnenyi 


OU OU 






o/ 


OU OU 

\^r\2 Oris 


OU 

0H3 


oc 
Oha 


OU 


phenyl 








OO 

88 


LJ 

CHa 


1 1 

n 


br 


n 


phenyl 








89 


CHs 


i 1 
n 


br 


LJ 

rl 


phenyl 


OU 






90 


OU 

CH3 


1 1 
n 


br 


1 1 
n 


'phenyl 


OU 


OU 

On2 




91 


CH3 


CHs 


Br 


1 1 
n 


phenyl 








92 


0 U OU 

0112 wri3 


CHs 


01 


rl 


phenyl 








9o 


OU 


1 1 
n 


01 


LJ 

n 


/I- inienyi 








94 


OU 

CH3 


H 


01 


1 1 
n 


0- Inienyi 


OU 


OU 

Un2 




95 


OU OU 


1 1 
H 


01 


• u 
n 


phenyl 








9b 


OU 

0H3 


i_i 
n 


MOi 
NU2 


n 


pnenyi 








9/ 


OU 


LJ 

n 


MO 


LJ 

N 


pnenyi 


OU 

wri2 






QQ 

yo 


OU 


u 
n 


KIOl 
INVJ2 


u 
n 


pnenyi 


v-rn2 


r*H 




99 


CH3 


CH3 


NO2 


H 


phenyl 








100 


CH3 


H 


H 


H 


3- nitre phenyl 








101 


CH3 


H 


H 


H 


3- amino phenyl 








102 


CH3 


H 


H 


H 


3- dimethyl amino phenyl 








103 


CH3 


H 


H 


H 


3- carboxy phenyl 








104 


CH3 


H 


H 


H 


2- fluoro phenyl 









The purine derivatives expressed by the general formulae (1) or (2) of the 
present invention may be converted to their physiologically allowable salts by following 
the ordinary methods. Examples of such the salts are: acid added salts with inorganic 
salts such as chlorides, carbonates, sulfates, phosphates, hydrobromate, and 
hydriodate; and acid added salts with organic acids such as acetate, oxalate, malonate, 
succinate, maleiate, fumarate, lactate, malate, citrate, tartarate, and methane sulfonate. 

The liver disease treatment agent of the present invention may be utilized by 
human as the ordinary orally administrated agent or the non- orally administrated agent 
(injection agent). For the medicine forming of the purine derivatives expressed by the 
general formula (1 ) which is the effective component of the liver disease treatment 
agent of the present invention, the ordinary methods in the technical field of the 
medicine forming may be utilized. Agent types are: tablet, granule, powder, capsule, 
suspension, injection solution, and suppository. 

For the manufacturing of the said liver disease treatment agent, the ordinary 
filler, disintegration agent, binder, lubricant, colorant, and dilutant may be added. 
Examples of the filler are: lactose, D-mannitol, crystalline cellulose, and glucose. 
Examples of the disintegration agent are: starch and carboxy methyl cellulose calcium 
(CMC- Ca). Examples of the binder are: hydroxy propyl cellulose (HPC) and polyvinyl 
pyrrolidone (PVP). And examples of the lubricant are magnesium stearate and talc. 
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The human dosage as the injection agent is usually in the range from 0.5 mg to 
100 mg per day as the amount of the purine derivatives expressed by the general 
formula (1) or of their pharmaceutically allowable salts, which is the effective 
component of the liver disease treatment agent of the present invention. In the case of 
the oral administration agent, the amount in the range from 5 mg to 1000 mg per day is 
selected. 

The purine derivatives expressed by the general formula (1 ) of the present 
invention may be used as the liver disease treatment agent by combining with the 
effective component of the known liver disease treatment agents such as interferon and 
glycyr-wrightine. 

FExamplesI 
[Physiological Test 1] 

Evaluation of liver damage suppression effect in mouse liver damage model 
induced by Concanavaline A (Con. A) [Con. A: GPT inhibition % (30 mg/kg, p. o.)] 

(Test method) 

Physiological saline of Con. A (2.5 mg/ml) was administrated to BALB/C mouse 
(manufactured by Japan Charles River, 17 to 22 g female; obtained from Japan Bio- 
Material Center) at the ratio of 12.5 mg/kg from the tail vein. After 24 hours, the blood 
sample was obtained from the abdominal main artery, the obtained blood was 
separated by centrifugal force, and the plasma was obtained. The measurement of 
GPT (trans-aminase) within plasma was carried out by the automatic analyzer (7060 
type, manufactured by Hitachi) by the enzyme method with Autocela ALT 
(manufactured by Dai-lchi Kagaku Yakuhin). The tested compound (30 mg/kg) was 
suspended into 1% methyl cellulose (MC) aqueous solution and orally administrated an 
hour prior to Con. A administration. As a control, 1% methyl cellulose aqueous solution 
was employed. 

[Physiological Test 2] 

Evaluation of liver damage suppression effect in mouse liver damage model 
induced by lipo-polysaccharide- galactosamine [LPS- GaIN: GPT inhibition % (30 
mg/kg, p. o.)] 

(Test method) 

Five week old BALB/C type male mice (manufactured by Japan Charles River) 
was employed as a group of six. They were administrated with aqueous solution of D- 
galactosamine (700 mg/kg) to the abdominal cavity. Then physiological saline of lipo- 
polysaccharide (3 |j.g/kg) was administrated through the tail vein. After 8 hours, the 
blood sample was obtained from abdominal main vein under ether anesthesia. The 
obtained blood was separated by centrifugal force and the plasma was obtained. The 
measurement of GPT (trans-aminase) within plasma was carried out by the automatic 
analyzer (7060 type, manufactured by Hitachi) by the enzyme method with Autocela 
ALT (manufactured by Dai-lchi Kagaku Yakuhin). The tested compound (30 mg/kg) 
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was suspended into 1% methyl cellulose (MC) aqueous solution and orally 
administrated an hour prior to the administration of the D- galactosamine and lipo- 
polysaccharide. As a control, 1% methyl cellulose aqueous solution was employed. 

(Test results) 

The results for some compounds among the compounds described in the 
manufacturing examples later are shown in Table 3. Here, the suppression ratio was 
calculated by the equation below: 

Suppression ratio (%) = [(Average GPT value in the control group) - (Average GPT 
value in the group administrated by the tested compound)]/ [Average GPT value in the 
control group] x 100. 



Table 3 



Tested Compounds 


GPT Suppression Ratio % (30 mq/l<q. p. o.) 


Con. A 


LPS-GaIN 


Compound 2 


80.2 




Compound 6 


53.3 




Compound 7 


74.4 


86.8 


Compound 10 


47.7 




Compound 18 


58.8 




Compound 19 


49.0 




Compound 20 


74.6 




Compound 21 


57.9 




Compound 22 


60.0 




Compound 23 


91.4 


92.7 


Compound 46 


58.0 





According to Table 3, it was confirmed that the purine derivatives expressed by 
the general formula (1) has a strong GPT escape suppression effect against the liver 
damage induced by Con. A and by lipo-polysaccharide- galactosamine. 



[Toxicity Test] 

BALB/C type female mouse (17 to 24 g, manufactured by Japan Charles River) 
was orally administrated by the tested compounds and the death condition up to 7 days 
after the administration was observed. The tested compounds was suspended in 1% 
methyl cellulose (MC) aqueous solution and administrated at the volume of 10 ml/kg. 



The toxicity test result is presented in Table 4. 
Table 4 



Tested Compounds 


Dosage - Death Condition (death number/administrated 
number) 


Compound 2 
Compound 7 
Compound 18 
Compound 19 


1000 mg/kg -(0/3) 
500 mg/kg - (0/3) 
500 mg/kg -(0/1) 
500 mg/kg - (0/3) 
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Therefore, a high safety of the purine derivatives in Table 4, which are included 
in the general formula of the present invention, was clarified. 

The tested compounds in Tables 3 and 4 indicate the purine derivatives below. 
The manufacturing examples and physical property data of these compounds are 
described later. 

Compound 2: 6- (methyl amino)- 9- (3- thienyl methyl)- 2- (trifluoro methyl) purine 
Compound 6: 6- (methyl amino)- 9- (furfuryl)- 2- (trifluoro methyl) purine 
Compound 7: 6- (methyl amino)- 9- (2- thienyl methyl)- 2- (trifluoro methyl) purine 
Compound 10: 6- (methyl amino)- 9- [(3, 5- di- tert- butyl- 4- hydroxy) benzyl]- 2- 

(trifluoro methyl) purine 
Compound 18: 6- (methyl amino)- 9- (3- amino benzyl)- 2- (trifluoro methyl) purine 
Compound 19: 6- (methyl amino)- 9- (3- dimethyl amino benzyl)- 2- (trifluoro methyl) 

purine 

Compound 20: 9- benzyl- 6- (methyl amino)- 2- fluoro purine 
Compound 21 : 9- (3- chloro benzyl)- 6- (methyl amino)- 2- fluoro purine 
Compound 22: 2- fluoro- 6- (methyl amino)- 9- (a- methyl benzyl)- purine 
Compound 23: 2- fluoro- 6- (methyl amino)- 9- (3- nitro benzyl)- purine 
Compound 46: 6- (methyl amino)- 9- (4- phenyl benzyl)- 2- (trifluoro methyl)- purine 

[Manufacturing Example 1] 
6- (Methyl amino)- 9- (2- quinolyl methyl)- 2- (trifluoro methyl) purine (Compound 1) 

1 ) Manufacturing of 6- chloro- 9- (2- quinolyl methyl)- 2- (trifluoro methyl) purine 

According to the method by Giner-Sorala [J. Am. Chem. Soc, 80, p5744- 5752 
(1958)], 6- chloro- 2- (trifluoro methyl) purine (500 mg, 2.25 mmol) was synthesized and 
dissolved into 10 ml of DMF. Then, potassium carbonate (465 mg, 3.37 mmol) and 2- 
(chloro methyl) quinoline (598 mg, 3.37 mmol) were added and stirred for 20 hours at 
room temperature. After confirming the completion of the reaction, water and ethyl 
acetate was added and extracted by ethyl acetate. After separating the ethyl acetate 
layer, it was washed with water and dried by sodium sulfate anhydride. After distilling 
off the solvent, the residue was purified by silica gel column chromatography (hexane/ 
ethyl acetate = 1 / 1 ; volume ratio) and slightly yellowish white powder of the title 
compound was obtained (390 mg, 49% yield). 

^H- NMR (CDCI3) 5; . 
5.81 (2H, s) 
7.49(1H, d. J = 8Hz) 
7.57 (1H.t, J = 8Hz) 
7.74(1H.t, J = 8Hz) 
7.83(1H,d, J = 8Hz) 
8.00 (1H, d, J = 9Hz) 
8.20(1H,d, J = 9Hz) 
8.64 (IH.s) 
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2) Manufacturing of 6- (methyl amino)- 9- (2- quinolyl methyl)- 2- (trifluoro methyl) 
purine 

6- Chloro- 9- (2- quinolyl methyl)- 2- (trifluoro methyl) purine obtained in the 
above section 1) (380 mg, 1.08 mmol) was dissolved into 4 ml of ethanol and added 
with 40% monomethyl amine aqueous solution (0.5 ml) at room temperature. After 
stirring for 20 hours at room temperature, water (10 ml) was added. Precipitated crystal 
was filtered off, washed with water and dried for 3 hours under reduced pressure. As a 
result, 310 mg of the title compound was obtained as white powder (80% yield). 

mp: 206 to 208 
^H- NMR (CDCI3) 5; 
3.25 (3H, bs) 
5.69 (2H,s) 
5.85(1H, bs) 
7.42(1H, d, J = 8Hz) 
7.56(1H.t, J = 8Hz) 
7.74 (IH.t, J = 8 Hz) 
7.80(1H. d, J = 8Hz) 
8.04(1H, d, J = 9Hz) 
8.10 (1H,s) 
8.14(1H, d, J = 9Hz) 

IR (KBr) cm"": 3250, 1640. 1600, 1550, 1490, 1440. 1420, 1380, 1280, 1220, 
1200, 1130, 980, 940, 820, 760, 740, 640. 

[Manufacturing Example 2] 
6- (Methyl amino)- 9- (3- thienyl methyl)- 2- (trifluoro methyl) purine (Compound 2) 

6- Chloro- 2- (trifluoro methyl) purine (300 mg, 1 .35 mmol) was dissolved into 10 
ml of DMF. Then, potassium carbonate (280 mg, 2.03 mmol) and 3- (bromo methyl) 
thiophene (713 mg, 4.05 mmol) were added and stirred for 20 hours at room 
temperature. After confirming the disappearance of the raw materials, water and ethyl 
acetate was added arid extracted by ethyl acetate. After separating the ethyl acetate 
layer, it was washed with water and dried by sodium sulfate anhydride. After distilling 
off the solvent, the residue was purified by silica gel column chromatography (hexane/ 
ethyl acetate = 2 / 1 ; volume ratio) and yellowish oily product of 6- chloro- 9- (3- thienyl 
methyl)- 2- (trifluoro methyl) purine (180 mg) was obtained as a coarse product. This 
coarse product was dissolved into 4 ml of ethanol and added with 40% monomethyl 
amine aqueous solution (0.3 ml). After stirring for 20 hours at room temperature, water 
(10 ml) was added. Precipitated crystal was filtered off and washed with water. Then, 
after dissolving this coarse crystal into 1 ml of ethanol. 2 ml of water was added 
gradually. Precipitated crystal was filtered off and dried for 5 hours under reduced 
pressure. As a result, 80 mg of the title compound was obtained as white powder (19% 
yield after two processes). 



mp: 162 to 166 ^C 
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^H- NMR (CDCI3) 5; 
3.24 (3H, bs) 
5.39 (2H, s) 
5.85 (1H, bs) 
7.06 (1H, dd, J = 1,5 Hz) 
7.29(1H, dd, J = 1, 3 Hz) 
7.33(1H, dd, J = 3, 5Hz) 
7.79 (1H,s) 

IR (KBr) cm"'^: 3300, 1640, 1500, 1440. 1350. 1340, 1290. 1250. 1220. 1190, 
1 120, 990, 940. 930. 800, 760, 740. 700. 640. 

[Manufacturing Example 3] 
9- Benzyl- 2- fluoro- 6- (methyl amino) purine (Compound 20) 

1) 9- Benzyl- 6- chloro- 2- fluoro purine 

2- Amino- 6- chloro purine (2.00 g, 11.8 mmol) was dissolved into 30 ml of DMF. 
Then, potassium carbonate (2.44 g, 17.7 mmol) and benzyl bromide (2.10 ml, 17.7 
mmol) were added and stirred for 40 hours at room temperature. The reaction solution 
was added with water (100 ml) and stirred for another hour. Precipitated crystal was 
filtered off. washed with water and dried in the air overnight. This coarse crystal (2.30 
g) was suspended into 30 ml of 48% tetrafluoro boric acid aqueous solution. After 
bringing the external temperature to - 20 ''C. 50 ml of 0.3 M sodium nitrite aqueous 
solution was added dropwise by taking 40 minutes. At this condition, the reaction 
solution was stirred for 20 minutes, then brought back to room temperature, and stirred 
for another 30 minutes. Then the temperature was brought back to -20 °C again and 
ION sodium hydroxide aqueous solution was added slowly for neutralization. Then, 
the reaction solution was added with water and ethyl acetate and extracted by ethyl 
acetate. After separating the ethyl acetate layer, it was washed with water and dried 
with sodium sulfate anhydride. After distilling off the solvent, the residue was purified 
by silica gel column chromatography (hexane/ ethyl acetate = 2 / 1 ; volume ratio) and 
colorless oily product of the title compound (680 mg) was obtained (27% yield after two 
processes). 

^H- NMR (CDCI3) 8; 
5.39 (2H, s) 
7.30 - 7 AO (5H, m) 
8.06 (IN, s) 

2) 6- (Methyl amino)- 9- benzyl- 2- fluoro purine 

9- Benzyl- 6- chloro- 2- fluoro purine (640 mg, 2.43 mmol) obtained in the said 
section 1 ) was dissolved in 3 ml of ethanol and added with 40% monomethyl amine 
aqueous solution (0.64 ml). After stirring for one hour at room temperature, water and 
ethyl acetate were added and the organic layer was separated. After washing the 
organic layer with 2 N hydrochloric acid aqueous solution until neutralization, the 
organic layer was washed with water and dried with sodium sulfate anhydride. After 
distilling off the solvent, the residue was purified by silica gel colurhn chromatography 
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(hexane/ ethyl acetate = 3 / 1 ; volume ratio) and white powder of the title compound 
(210 mg) was obtained (30% yield). 

mp: 140 to 141 °C 
^H- NMR (CDCI3) 5; 
3.18(3H, bs) 
5.28 (2H, s) 
5.92(1H. bs) 
7.20 ~ 7.40 (5H, m) 
7.64 (IH.s) 

IR (KBr) cm""*: 3250. 1660, 1580, 1540, 1500, 1450, 1390. 1360. 1340, 1240. 
1160, 1000, 780, 720. 690, 640, 600 

[Manufacturing Example 4] 
6- (Methyl amino)- 9- (3- amino benzyl)- 2- (trifluoro methyl) purine (Compound 18) 

1 ) 6- Chloro- 9- (3- nitro benzyl)- 2- (trifluoro methyl) purine 

The said compound was obtained by the method similar to that described in 
section 1 ) of Manufacturing Example 3. 

^H-NMR(CDCl3) 6; 
5.62 (2H, s) 
7.61 (1H, t, J = 8Hz) 
7.71 (1H, d, J = 8Hz) 
8.24 ~ 8.27 (2H, m) 
8.31 (1H,s) 

2) 6- (Methyl amino)- 9- (3- nitro benzyl) - 2- (trifluoro methyl) purine 

The said compound was obtained by the method similar to that described in 
section 2) of Manufacturing Example 3. 

mp: 163 to 169 "C 
^H- NMR (CDCI3) 6; 
3.24(3H,bs) 
5.50 (2H, s) 
5.93(1H, bs) 
7.55(1H,t, J = 8Hz) 
7.68 (1H, d, J = 8 Hz) 
7.85 (1H,s) 
8.20- 8.21 (2H, m) 

3) 6- (Methyl amino)- 9- (3- amino benzyl) - 2- (trifluoro methyl) purine 

6- (Methyl amino)- 9- (3- nitro benzyl) - 2- (trifluoro methyl) purine (2.70 g, 7.66 
mmol) was suspended into 54 ml of dioxane, added with 10% Pd/C (440 mg), and 
stirred for 14 hours at room temperature under hydrogen flow. Then the catalyst was 
filtered off with Cellite filtration, the solvent was distilled off under reduced pressure, 
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and the residue was purified by silica gel column chromatography (ethyl acetate). The 
recrystallizatlon from ethyl acetate - hexane resulted in the white crystal of the title 
compound (1 .60 g. 65% yield). 

mp: 180.5 to 182.5 °C 

^H- NMR (CDCI3) 6; 

3.24 (3H, bs) 

3.70 (2H, bs) 

5.28 (2H, s) 

5.91(1H, bs) 

6.59(1H,bs) 

6.63 (1H, dd, J = 2. 8 Hz) 

6.69 (1H, bd, J = 8Hz) 

7.13(1H, t, J = 8Hz) 

7.78 (1H.S) 

IR (KBr) cm"^ 3457, 1655, 1626, 1577, 1551, 1491, 1466, 1437, 1400, 1379, 
1350. 1286. 1244, 1225, 1198. 1124. 987, 935. 800, 785. 766. 713, 692, 646. 

[Manufacturing Example 5] 
6- (Methyl amino)- 9- (1- methyl- 2- benzoimidazolyl methyl)- 2- (trifluoro methyl) purine 
(Compound 4) 

The said compound was obtained by the method similar to that described in 
Manufacturing Example 1 . 

1 ) 6- Chloro- 9- (1- methyl- 2- benzoimidazolyl methyl)- 2- (trifluoro methyl) purine 
^H- NMR (CDCI3) 5; 

3.98 (3H, s) 

5.80 (2H.S) 

7.30 ~ 7.40 (3H. m) 

7.75(1H,dd, J = 2, 9Hz) 

8.63 (IH.s) 

2) 6- (Methyl amino)- 9- (1- methyl- 2- benzoimidazolyl methyl)r 2- (trifluoro methyl) 
purine 

mp: 210to220°C 

^H- NMR (CDCI3) 8; 

3.22 (3H, br) 

3.94 (3H, s) 

5.68 (2H. s) 

5.93 (1H, br) 

7.30 ~ 7.40 (3H, m) 

7.75(1H, dd. J = 2, 9 Hz) 

8.12 (1H. S) 

IR (KBr) cm"*: 3250, 1690, 1540. 1480. 1440, 1400. 1370. 1340, 1290, 1230, 
1180, 1120, 930, 740. 630 
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[Manufacturing Example 6] 
6- (Methyl amino)- 9- [(1 , 2, 3, 4- tetrahydro quinoline - 2- yl) methyl]- 2- (trifluoro 
methyl) purine (Compound 5) 

The said compound was obtained by the method similar to that described in 
Manufacturing Example 1 . 

^H- NMR (CDCI3) 5; 
1.60- 1.80 (1H. m) 
1.90 ~ 2.10 (1H, m) 
3.80-3.90 (1H, m) 
3.24(3H, bs) 

4.24 (1H, dd, J = 7, 14Hz) 
4.40 (1H, dd, J=4, 14 Hz) 
4.44 (1H, br) 
5.92(1H, br) 
6.47(1H, d, J = 8Hz) 
6.63 (1H, t, J = 8 Hz) 
6.70-7.10 (2H. m) 
7.84 (IH.s) 

[Manufacturing Example 7] 
9- (Furfuryl)- 6- (methyl amino)- 2- (trifluoro methyl) purine (Compound 6) 

The said compound was obtained by the method similar to that described in 
Manufacturing Example 1 . 

1 ) 6- Chloro- 9- (furfuryl)- 2- (trifluoro methyl) purine 

. ^H- NMR (CDCI3) 6; 
5.50 (2H,s) 
6.40 (1H,t, J = 2 Hz) 
6.55(1H, d. J = 2Hz) 
7.43 (1H, d. J = 2 Hz) 
8.31 (IH.s) 

2) 9- (Furfuryl)- 6- (methyl amino)- 2- (trifluoro methyl) purine 

mp: 158 to 162 °C 
^H- NMR (CDCI3) 6; 
3.23 (3H, brs) 
5.37 (2H, s) 
5.85(1H, br) 
6.37(1H, t. J = 2Hz) 
6.46(1H, d, J = 2Hz) 
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7.41 (1H. d, J = 2Hz) 
7.86 (1H. s) 

[Manufacturing Example 8] 
6- (Methyl amino)- 9- (2- thienyl methyl)- 2- (trifluoro methyl) purine (Compound 7) 

The said compound was obtained by the method similar to that described in 
Manufacturing Example 1 . 

1) 6- Chloro- 9- (2- thienyl methyl)- 2- (trifluoro methyl) purine 

^H- NMR (CDCI3) 8; 
5.69 (2H, s) 

7.03 (1H, dd, J = 4, 5 Hz) 
7.22(1H, bd) 
7.35 (1H, dd. J = 1,5Hz) 
8.28 (1H,s) 

2) 6- (Methyl amino)- 9- (2- thienyl methyl)- 2- (trifluoro methyl) purine 

mp: 154 to 156 °C 
^H- NMR (CDCI3) 5; 
3.23 (3H, bs) 
5.55 (2H, s) 
5.87(1H. bs) 
6.99(1H. dd, J=4, 5Hz) 
7.15(1H, dd, J = 1,4Hz) 
7.30(1H, dd, J = 1,5Hz) 

7.83 (1H,s) 

IR (KBr)cm-^ 3294, 1649, 1581, 1549, 1491, 1443, 1400, 1371, 1354, 1325, 
1286, 1221, 1198, 1130, 1039, 984, 928. 854, 800, 708. 

[Manufacturing Example 9] 
6- (Methyl amino)- 9- (8- quinolyl methyl)- 2- (trifluoro methyl) purine (Compound 8) 

The said compound was obtained by the method sinriiiar to that described in 
Manufacturing Example 1 . 

1) 6- Chloro- 9- (8- quinolyl methyl)- 2- (trifluoro methyl) purine 

■■H- NMR (CDCI3) 5; 
6.13 (2H. s) 

7.48(1H, dd, J = 4, 8Hz) 
7.55(1H.t, J = 8Hz) 

7.84 (1H, dd, J = 1. 8 Hz) 
7.98(1H, d, J = 7Hz) 
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8.19(1H, dd, J = 1,8Hz) 
8.80 (1H,s) 

8.99 (1H. dd, J = 1, 4 Hz) 

2) 6- (Methyl amino)- 9- (8- quinolyl methyl)- 2- (trifluoro methyl) purine 

mp: 194to 197 »C 
^H- NMR (CDCI3) 6; 
3.21 (3H, bs) 
5.82(1H, bs) 

6.06 (2H, s) 

7.46 (1H, dd. J =4. 8 Hz) 
7.51 (1H, dd, J = 7, 8 Hz) 
7.80(1H, dd. J = 1,8Hz) 
7.85(1H. d, J = 7Hz) 
8.17(1H, dd, J = 2. 8Hz) 
8.24 (1H, s) 

8.99 (1H. dd. J = 1, 4 Hz) 

IR (KBr) cm^: 3282. 1630, 1500. 1441, 1402, 1373, 1335, 1288. 1221. 1203, 
1165. 1144, 1099, 1076, 985, 931, 876, 823. 789. 768. 710, 648, 575, 532. 

[Manufacturing Example 10] 
6- (Methyl amino)- 9- (3- chloro benzyl)- 2- fluoro purine (Compound 21 ) 

The said compound was obtained by the method similar to that described in 
Manufacturing Example 3. 

1 ) 6- Chloro- 9- (3- chloro benzyl)- 2- fluoro purine 

^H- NMR (CDCI3) 8; 
5.36 (2H.S) 

7.20 (1H. dd. J = 1. 8 Hz) 
7.30 ~ 7.40 (3H. m) 

8.07 (1H,s) 

2) 6- (Methyl amino)- 9- (3- chloro benzyl))- 2- fluoro purine 

mp: 156 °C 
^H- NMR(CDCl3) 8; 
3.18(3H, bs) 
5.30 (2H, s) 
5.94(1H, bs) 
7.16(1H. d. J = 6 Hz) 
7.20 ~ 7.40 (3H. m) 
7.65 (1H.S) 
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IR (KBr)cm"'': 3350. 1650, 1600. 1580, 1550, 1500, 1470. 1380, 1360. 1340. 
1280. 1240. 1 160, 1 100, 1000. 980. 960, 870. 830, 780. 760. 450 [Note from the 
Translator-2]. 730. 690. 640. 

[Manufacturing Example 11] 
6- (Methyl amino)- 9- (a- methyl benzyl)- 2- fluoro purine (Compound 22) 

The said compound was obtained by the method similar to that described in 
Manufacturing Example 3. 

1 ) 6- Chloro- 9- (a- methyl benzyl)- 2- amino purine 

^H- NMR (CDCI3) 6; 
1.95 (3H. d. J = 7Hz) 
5.10(2H. bs) 
5.77(1H. q, J = 7Hz) 

7.29 - 7.39 (5H, m) 
7.76 (1H,s) 

2) 6- Chloro- 9- (a- methyl benzyl)- 2- fluoro purine 

^H- NMR (CDCI3) 5; 
2.02 (3H, d, J = 7 Hz) 
5.89 (1H, q, J = 7 Hz) 
7.34 ~ 7.43 (5H, m) 
8.06 (IN, s) 

3) 6- (Methyl amino)- 9- (a- methyl benzyl))- 2- fluoro purine 

mp: 112 to 116 °C 
^H- NMR (CDCI3) 5; 
1.95(3H, d, J = 7Hz) 
3.16 (3H, bs) 
5.81 (IN, q, J = 7 Hz) 
6.00(1H, bs) 

7.30 - 7.39 (5H, m) 
7.65 (IH.s) 

[Manufacturing Example 12] 
2- Fluoro- 6- (methyl amino)- 9- (3- nitro benzyl)- purine (Compound 23) 

The said compound was obtained by the method similar to that described in 
Manufacturing Example 3. 

1 ) 6- Chloro- 9- (3- nitro benzyl)- 2- fluoro purine 
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^H- NMR (CDCI3) . 5; 

5.51 (2H, s) 

7.61 (1H, t. J=8Hz) 

7.66(1H,cld, J = 1,8Hz) 

8.14 (IH.s) 

8.20 - 8.30 (2H. m) 

2) 2- Fluoro- 6- (methyl amino)- 9- (3- nitro benzyl)- purine 

mp: 216 to 218 °C 
^H- NMR (CDCI3) 5: 
3.19(3H. bs) 
5.40 (2H,s) 
6.01 (1H, bs) 
7.56(1H,t, J = 8Hz) 
7.64(1H, dd. J = 1,8 Hz) 
7.71 (1H,s) 
8.14(1H, d, J = 2Hz) 
8.19 (1H, dd, J = 2. 8 Hz) 

IR (KBr) cm ■': 3350, 1650, 1600, 1580, 1550, 1500, 1470, 1380, 1360, 1340, 
1280, 1240, 1 160. 1 100, 1000, 980. 960, 870, 830, 780, 760. 450 [Note from the 
Translator-2]. 730, 690. 640. 

[Manufacturing Example 13] 
9- (2- Fluoro benzyl)- 6- (benzyl amino)- 2- (trifluoro methyl)- purine (Compound 42) 

The said compound was obtained by the method similar to that described in 
Manufacturing Example 1 . 

mp: 157 to 160 °C 
^H- NMR (CDCI3) 6; 
4.86 (2H, bs) 
5.43 (2H,s) 
6.20(1H, bs) 
7.00 ~ 7.20 (2H, m) 
7.30 ~ 7.50 (7H. m) 
7.86 (1H,s) 

IR (KBr) cm "*: 3270, 1610, 1580, 1480, 1450. 1370, 1350, 1280, 1220. 1200, 
1 1 50, 1 1 00. 1 070. 940. 760. 740 

[Manufacturing Example 14] 
6- (Methyl amino)- 9- (1- naphthyl methyl)- 2- (trifluoro methyl) purine (Compound 75) 

The said compound was obtained by the method similar to that described in 
Manufacturing Example 1 . 
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1 ) 6- Chloro- 9- (1- naphthyl methyl)- 2- (trifluoro methyl) purine 

^H- NMR (CDCI3) 8; 
5.94 (2H, s) 
7.49 ~ 7.60 (4H, m) 
7.92 ~ 7.98 (3H, m) 
8.05 (1H.S) 

2) 6- (Methyl amino)- 9- (1- naphthyl methyl)- 2- (trifluoro methyl) purine 

mp: 187to 190°C 
^H- NMR (CDCI3) 5; 

3.23 (3H, bs) 
5.83 (2H,s) 
5.88(1H, bs) 

7.44 ~ 7.60 (4H. m) 

7.61 (1H,s) 

7.89 ~ 8.02 (3H, m) 

IR (KBr) cm"^:3298. 1655, 1547, 1491, 1443, 1396, 1375, 1346. 1288, 1227, 
1200, 1119, 980, 945, 924, 798, 779, 739, 708. 648, 633, 496. 

[Manufacturing Example 15] 
9- Benzyl- 6- (2- methoxy ethyl amino)- 2- (trifluoro methyl)- purine (Compound 43) 

The said compound was obtained by the method similar to that described in 
Manufacturing Example 1 . 

mp: 147to 148°C 

^H- NMR (CDCI3) 5; 

3.39 (3H, s) 

3.63 (2H, t, J = 5 Hz) 

3.89(2H, bs) 

5.38 (2H, s) 

6.24 (1H, br) 

7.30 ~ 7.40 (5H, m) 
7.79 (IH.s) 

IR (KBr) cm-^ 3500, 1620, 1580, 1540, 1480. 1450. 1440, 1410. 1380. 1350. 
1280, 1240. 1220, 1180. 1150. 1120. 1100. 1000. 960. 940, 800. 740. 720. 700. 640. 
540. 

[Manufacturing Example 16] 
6- (Furfuryl amino)- 9- benzyl- 2- (trifluoro methyl)- purine (Compound 44) 

The said compound was obtained by the method similar to that described in 
Manufacturing Example 1 . 
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mp: 122 to 123 °C 
^H- NMR (CDCI3) 8; 
4.87 (2H, bs) 
5.39 (2H,s) 
6.21 (1H. bs) 
6.30 ~ 6.40 (2H, m) 
7.30 ~ 7.40 (6H, m) 
7.79 (IH.s) 

IR (KBr) cm"V- 3250, 1620, 1570, 1480, 1440, 1410, 1390. 1380, 1340, 1280, 
1240, 1220 1190, 1150, 1080, 1000. 930, 820, 800, 760, 730, 700, 640, 600. 540. 

[Manufacturing Example 17] 
6- (Methyl amino)-9- (2- naphthyl methyl)- 2- (trifluoro methyl)- purine (Compound 76) 

The said compound was obtained by the method similar to that described in 
Manufacturing Example 1 . 

1) 6- Chloro-9- (2- naphthyl methyl)- 2- (trifluoro methyl)- purine 
^H- NMR (CDCI3) 8; 

5.55 (2H, s) 

7.41 (1H, dd, J = 2, 8Hz) 
7.52 - 7.56 (2H, m) 
7.82 ~ 7.89 (4H. m) 
8.25 (IH.s) 

2) 6- (Methyl amino)-9- (2- naphthyl rinethyl)- 2- (trifluoro methyl)- purine 

mp: 173to 175°C 
^H- NMR (CDCI3) 8; 
3.25 (3H. bs) 
5.55 (2H, s) 
5.88(1H, bs) 
7.40(1H, dd. J = 2. 8 Hz) 
7.48 ~ 7.53 (2H, m) 
7.78 ~ 7.85 (5H. m) 

IR(KBr)cm"\ 3290. 1655, 1547, 1491. 1443, 1377, 1340, 1288, 1236, 1223. 
11 96. 1 1 22. 982. 931 , 800. 777. 762. 742. 634. 

[Manufacturing Example 18] 
6- (Benzyl amino)- 9- benzyl- 2- (trifluoro methyl)- purine (Compound 45) 

The said compound was obtained by the method similar to that described in 
Manufacturing Example 1 . 



^H- NMR (CDCI3) 8; 
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4.87 (2H, bs) 
5.39 (2H, s) 
6.21{1H, bs) 
7.20-7.40 (10H, m) 
7.76 (1H,s) 

IR (KBr) cm"":. 3270, 1610, 1580, 1480, 1450, 1370, 1350, 1280, 1220, 1200, 
1150,1100,1070,940.760,740. 

[Manufacturing Example 19] 
6- (Iso-butyl amino)- 9- benzyl- 2- (trifluoro methyl)- purine (Compound 9) 

The said compound was obtained by the method similar to that described in 
Manufacturing Example 1 . 



^H- NMR (CDCI3) 6; 
1.01 (3H, d, J = 6Hz) 
1.90-2.10 (1H, m) 
4.87 (2H, bs) 
5.38 (2H, s) 
5.93(1H, bs) 
7.30 - 7.40 (5H, m) 
7.76 (1H,s) 

IR (KBr) cm-^: 3270, 1610, 1580, 1480, 1450, 1370, 1350, 1280, 1220, 1200. 
1 1 50, 1 1 00. 1 070. 940, 760, 740. 

[Manufacturing Example 20] 
6- (Methyl amino)- 9- (4- phenyl benzyl)- 2- (trifluoro methyl)- purine (Compound 46) 

The said compound was obtained by the method similar to that described in 
Manufacturing Example 1 . 

1 ) 6- Chloro- 9- (4- phenyl benzyl)- 2- (trifluoro methyl)- purine 

^H- NMR (CDCI3) 5; 
5.54 (2H. s) 
7.35 - 7.63 (9H. m) 
8.26 (1H.S) 

2) 6- (Methyl amino)-9- (4- phenyl benzyl)- 2- (trifluoro methyl)- purine 

mp: 187 to 189 °C 
^H- NMR (CDCI3) 6; 
3.24 (3H. bs) 
5.43 r2H, s) 
5.87 (1H, bs) 
7.34 - 7.59 (9H. m) 
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7.82 (1H.S) 

IR (KBr) cm ■': 3304, 1635, 1489, 1439, 1377, 1340, 1282, 1225. 1194, 1122, 
985, 928. 800, 752, 725, 696, 644. 

[Manufacturing Example 21] 
6- (Methyl amino)- 9- [(3- dimethyl amino) benzyl]- 2- (trifluoro methyl)- purine 
(Compound 19) 

The said compound was obtained by the method similar to that described in 
Manufacturing Example 1 . 

1 ) 6- Chloro- 9- [(3- dimethyl amino) benzyl]- 2- (trifluoro methyl)- purine 
^H- NMR (CDCI3) 5: 

2.94 (6H,s) 

5.41 (2H, s) 

6.64 (1H, bd, J = 8 Hz) 

6.70 (1H, dd, J = 2, 8Hz) 

6.75(1H, t, J=2Hz) 

7.23 (1H, t. J = 8 Hz) 

8.22 (1H,s) 

2) 6- (Methyl amino)- 9- [(3- dimethyl amino) benzyl]- 2- (trifluoro methyl)- purine 

mp: 161 to 165 °C 

^H- NMR (CDCI3) S; 

2.92 (6H, s) 

3.24(3H, bs) 

5.31 (2H, s) 

5.84(1H, bs) 

6.63 (1H. bd, J = 8 Hz) 

6.67(1H.dd, J = 2, 8Hz) 

6.77 (1H, bs) 

7.20 (1 H. t. J = 8 Hz) 

7.79 (IH.s) 

IR (KBr) cm"": 3292, 1647, 1608, 1500, 1439, 1356, 1282. 1223, 1194. 1126. 
1003, 930. 860. 800. 754, 735. 712. 650. 

[Manufacturing Example 22] 
6- (Methyl amino)- 9- [(3. 5- di- tert- butyl- 4- hydroxy) benzyl]- 2- (trifluoro methyl)- 
purine (Compound 10) 

The said compound was obtained by the method similar to that described in 
Manufacturing Example 1 . 

1 ) 6- Chloro- 9-[(3, 5- di- tert- butyl- 4- hydroxy) benzyl]- 2- (trifluoro methyl)- purine 
^H- NMR (CDCI3) 5; 
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1.41(18H, s) 

5.38 (2H.S) _ 
7.27 (2H.S) 

8.25 (1H,s) 

2) 6- (Methyl amino)- 9-[(3, 5- di- tert- butyl- 4- hydroxy) benzyl]- 2- (trifluoro 
methyl)- purine 

^H- NMR (CDCI3) 5; 
1.41(18H. s) 
3.23 (3H, bs) 

5.26 (2H, s) 
5.29 (1H.S) 
6.00 (1H. bs) 
7.26 (2H,s) 
7.80 (1H,s) 

[Effects of Inventioni 

Purine derivatives expressed by the general formula (1 ) of the present invention 
demonstrate the superior suppression effect for the increase in the trans-aminase 
activity in the mouse liver damage model induced by Con. A, which is the useful liver 
disease model. Further, they also showed the significant suppression effect for the D- 
galactosamine induced liver disease model. Therefore, the purine derivatives of the 
present invention or their physiologically allowable salts are useful as the liver disease 
treatment agent such as C type hepatitis, alcohol type hepatitis, and hepatocirrhosis. 
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ecg4«il^<D»;5»i 6 - 1 2 cpT y ^ /cti^ifeS 

i LTi^-^M^I^ 1 6 OT;l'^;l'S. ge^M^^ 1 - 

}vr X ^m^^ xmmimMM'i-omti^ e - 1 o cdt y 

[00 12] *5<tt>'L' ^J. Sl^tclel-r^^J'cC-o 

[0 0 13] fcfcL. ^O^tK^/I^. R' ^^^^Jl/ 
®. fcJcO^L' :^5^toc#jS^. R^ ;&5hy:7;i'^n 

Sj;&56-1 2CDry--;^StD>^x::.;l/Sti. g^i^T"!^ 
l-6(DTJl/+;Ug, ^il^l^l-6<DT;UP^5>' 



(5) 



[0014] *^B^©ffFiSAtefgS!)©»S Li^sai«T 

[0015] 1 ) ( 1 ) (OR\tf^. pkmm^. m 
6 - 1 0 (br »j -Ji^mifihtji^mj: o mtttti 

JU^/^^U^US. 1. 2. 3. 4-r*h^bKa + y 

[0016] 2 ) -j^^ ( 1 )'<DR' ifi. Ti^mM^. V 
[ 0 0 1 7 ] 3 ) -aa^ ( 1 ) (OR' i)K SSsSi LX 

UriiT ^>J:li=^-^ 1. 2, 3. 4-'rh^t 30 

Kn=l^y -<>:/>f 5^ vagi's, y^jjm. ^ 
^m^mnm^tox^m-ri>isfmBmmm. 

[0 0 1 8] 4) -m.-^ (1) CDR^ *^>'M3y>M^r 

[0 0 19] 5) -fiaS (1) idi:V^L' p. t 
[0 02 0] 6 ) — ( 1 ) ©R* ;&i7k«J!l^^^^ 



2000-72773 



8 



[002 1] ^/c. :*:^njlJ. 'A(0-m^ ( 2 ) 
[0022] 



(2) 



r lu I 20 



[0023] ( 2 ) cc^jii-c. ^ia"^a)ipift»yc 

[0 0 2 4] R'^«. - (CH, ) « -R^'^r^^n^ 

mtbx^mm,^i^e<orj\^^)m. m.mf^.^i 

- 6 CDT ^ i^Sfc J: 0^ iS^t^^M^cD!^*^ 6 - I 

LXi.^x'bJ:i.>mmmmmMi^o:>nifie--i 2cdt»;- 

1 - 6 ^ ixSfc J: cf^^^fiS;^^ 

-5»s^i-5fflWLTi^r^j:c^ mmf&m^tLx 
•r. . 

[00 2 5 ] R^nS. 'j:7;l.:tny 

[0 02 6 ] R^^ca:. ^fRM-^f * /cWg^Jl^Sj 1 --6 

[0027] R*»«. g^SiL-CK^M^^l --6 0 
r;U=^jU^. j^^il^=-^l-'6Cr)T;l'=i^i^^. ^^Dy 

mmm^^ i - 6 or;u=^jt'T 5 ^g:fecfco'3s^fi3c 
K^M^<DSt7&5 6 - 1 0 or. y J^c ^SJ: 0 jS 

«n i« ^ L < i-'5<iWL'rc^T^j:i mm 
mMmm'¥'<DWi^^6'^ 1 2 or 'J t Mtm^m 

t Ur^M^Sl 1 - 6 ©TJU=*^;US. 1 - 

JUT 5 ym^'jiimm^mjB'f'om^e-- looro 
mmoxi^^xi^^i^K mmfjm^tLxN. o*s<i:o's 

[0 02 8] ^Lr. L^''*5ck?>'L"*«. SCHClHl— -C 



(6) 

9 

[0029] fcfcL. R'^^i^^^US, R'^'ifihVVJl^ 
[0030} -mA ( 2 > c^>^ U >^^i*^/ctt^CDS6 10 

[003 1 ] 1 ) R'"**. TKmm^tfciitm^m'f-^ i 

^H^^/ctiM^/l^^ 1 -6 ©r;t'^Jl'S^«L. R 

fc:*';>^;US. 'jJl^S. =^-^y>^l'S. 1.2. 
3. 4-7"h^bFa=^^-/';jl/^^U<»-<^>v^-<5y 

u^^Mmx$>^t^. R*'*©:7:«:^;bs«. mmM'f- 
1 --3(07)^=^)17 5 ym^j:v^mm^(^m 30 

ff^»*56-l 0<DT»J-iUg5!)i6^r^fflfJ:0ai«ti^ 

-IK^ (2) C!:):7*U>^z^<*^/c«-^cDMS^e^tcl^S 

[003 2] 2) R'''3&i^^Jl'«^^U. R'''*^:?^^^ 
l^.^^^L/. R'':^^7i<mi^.lr^fcU^ ^Jim^mi^. ^ 
UTR"';OifflfeSil/r:=.hPS, J^H^. T.SVS 

( 2 ) cd:7* t; >^^i*^ /c«-^©^ 

[0 03 3 ] 3) R'''*5^5^>'l'g^^U. R'°:^>5h';:7 
;l/:ta>^;US^au. R^^t^^^tK^JIT-^^L. ^UT 
R»°7t>S9^x^;l/g$/c«:7 UJl^S^^-r— (2) © 

[0034] 

[^HJCD^5fecD?f^«|] :$:^BJ(D-M^ ( 1 ) xm^-^fx 

[003 5] ( 1 ) CD:?''; >^^<*cc*>iir. -e- 50 



!^^2 0 00-7 2 77 3 
10 

r*>J:<. **J1^. $/c«- (CH, ) „ -R* xm. 
vr^^;uS^i^ll^l-6<DT;u^;uS. + 

y'U7i<^umm<0^mM^^l--e<07)\^:::i^i^ 

m^^zj^y * ^;us^<D. mm^s^mmm^com^ e - 1 
0OT';-;uS3!^>65ltin^S^ i--5fiwbri^r^ 
yji ^)\^^(ommfm^m'f'(Dm^ 6-12© 

i--4m^t^^mMx$>^o nit. i^ecomm^^ 

^JtL<ict. 1 €)0<tJ2r*^o L/C^R" . 
R' (Om^ioii^t. R^ ;^)5;1<^J^^t!*or. R' i>K 

x;i/y ^;l/S<Diii^T*^„ 

[0 0 3 6 ] R' ;f<^M^. y^mw.!-. ^mm^. 
$ eccj?* L < tt. tk^m^; y vmrn^^ 4> 0 < « h u 

[0037] R* ^ L < ^)\^m. X 

^;l/S. :/cib'JUS. v:7'nbr;l/S. >fv 
y^;U»^cD^^J^.T^ 1 - 6 (07)V^}\^m'Cib 0 . 

[003 8] R' ^^iLr^^il/^. x^;l/ 
& :/Db-;bS. ^fvyDbVi/S, >ryy^ 
jbS, t e r t -':r^)mm(omMm.^ 1 -6 or>»u 

mm^WL\-'3<o7)i'Zj^um. yvrnm"^. ^^m^ 

b;i/Ts -<y:7'nb*;i/r ^ -'S.. :7'5^ji/r ^y 
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«>li^C<b:05'C#€>o ::/y>{b^Jfe (sr) Ccr^>fb^ 

5BJ (d) ^J®D$1±-2>CiCCJ:or. -M^ (2) 
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0) 
X 



0) R« 



lip 



(2) 
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(k) ^j^j;c;;$-itrt#e>n/ct:-y $i;^>{b^^ ( i ) 
tc. :t>'Uh+'Kxxf';u (m) ^mc^^i^mm-^ct 

-C. cn^T^ Wbi^J^ (d) <i:jStt;3ii-SCi(Ccfc>3 
:$:^HgcD-«S^ (2) >^««c^f#SC 
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i-^^ (2) cD?J^7^«:^^3ti5'7*U>^z»»{c-:>i» 40 
[0 0 6 2] 




> 



21 



(12) 



!|#ga2 0 00-7 2 7 7"3" 
22 







R ^ 


1% 




R' 


1 1 




i%) 


vrrb 


IJ 

n 




II 

n 


• 1-+7*JL 






7fi 
fv 


PH. 
l/rb 


u 
n 


PF* 


H 
n 








n 
§ i 


PH. 


u 

. n 


n 


u 
n 


7T-IL 
/I— iV 






7fi 


ftH, 


u 

n 


H 
II 


u 

n 


^T~it 


PH. 






PH* 

uru ■ 


H 

n 


H 

n 


n 


7t"IL 


PH« 

una 


• PH« 


pn 

ou 


PH. 


- PH, 


u 
n 


H 
n 


7t"JL 






Di 


Urburu 


PH- 


14 

n 


H 
n 








0£ 


PH, 


u 
n 


H 

n 


n 








OO 


PH« 


u 
n 


li 


u 
n 


0 T*— w 


PH. 


PH- 
una 


04 
0*r 


PHi 


u 
n 




u 
n 


7T-IL 

/I— Ir 


PU. 


PH«PH, 


fiR 

oo 


pU OL, 

ljn2rn 


PH, 


PC, 


PH, 


✓ I— 






OO 


PU- 
vns 


PH, 

win. 


PC, 


U 

n 




v/rex/rb 




R7 
0/ 


LrrbUrb 


Wins 


PC- 


PH. 
vm 


7t"IL 








PU 


LI 

n 


Dr 


n 


✓ I— /I' 






nQ 


PH« 


u 
n 


Rr 

Dl 


H 
n 


It ~n# 


PH* 




QO 

9U 


PH^ 


H 

n 


Rr 


H 

n 


/ X— 




PH- 


Q1 


PH, 


PH, 


Rr 


H 

n 


. yx— ^ 






00 
9^ 




PU- 


PI 


LI 

n 


yx— 






01 
90 


PU 
Una 


u 
n 


P 1 


u 

n 








o>i 


UrU 


"LI 

n 




n 




PU- 


PH- 


0*; 
ifu 


PU Dk 


Li 
• n 


PI 


u 
ri 


7t"IL 

yx— iv 






96 


CH3 


H 


NO. 


H 








97 


CH3 


H 


NO2 


H 




GHz 




98 


GH3 


H 


NQ2 


H 


7lZ*' 


CHa 


GHz 


99 


OH3 


Ola 


NOa 


H 


7i-l^ 






100 


CH3 


H 


H 


H 








101 


CHs 


H 


H 


H 


3-7^/71-* 






102 


CHa 


H 


H 


H 


3-/>f*75/7ilJ^ 






103 


CHi 


H 


H 


H 


3-M***5'7i-iIr 






104 


CH» 


H 


H 


H 


2-7**P7iI* 







[ 0 0.6 4 ] :^^m(0-m^ ( 1 ) *^l^tiH55^ 

^^p^^-s^iurt*. ^;it^, m^tg. «ss 
ri/N^^^. ^u-omm.. y-^jvm^. nm&. 

[0065] *^HJ<DlfgiiL?^fS»J«. t h tc^br- 
( 1 ) vm^tii>-:r'j:ymmi^<onmit(Ofci!bu: 



[0 06 6 ] ±iaoflf^^r^)^^Jo^ilcc^ur«. m 
'^(Dimm. mmi^ ^^m. mnm. m^m. mm 

=^t^:7*Dt:';u-fe;i^n-x (HPC) »; t*^;uf 

O.'J K> (PVP) /jr^^SrW-SCi^Oi-C^^o ?t2R»J 

[0067] t Vt^nrh^^m-i^. *l%fijCDlfife€fe 

j!^J©^fiS^r-*^-IS^ ( 1 ) xm^tih:f')>m 

mp^i^-tc{t^(omm^mc^^^ti^^(omt{^x. 



23 



10 



g - 1 0 0 0 m g (Dmm<DMi)^mfLtni>, 
[0068] *^Bj<DBirg3-«j« ( 1 ) r^m^ti^y'v 

i^mmmt. sm(fCJ: o > ^ - ^ x o ^/i/ 

[0069] 

m^mmimowm icon, a : gptpis% o p 

m gXk g . p . o . ) ] ^ \ 
[0 0 7 0] .(5^^^) 2, SmgymLCDCon. 

• U^TN*- («) 1 7-2 2 giK : B*^«J« 

3f4-fe>^--3i;^6A^O:^c^cD) 1 2. 5mg/kgCD 

ai^rM»M<fcos^L/. 2 4B$r5igias^tc. ihsp:^* 

fcg^ffi^ J: «3 Bm^m^m (loeom. escKf^^ 
(^) ^mi.^xn-ofco mmt^m o omg/k 

g) l%^^;H2;l'P-X (MC) ^K^J^CCS^^ 

Con. A&^(oimmm^mn«:^Lfc. 

[OO7I] L^mk2] Vyi(yi<VV'-jiJ^^ h^-ij 

^3^ 



(13) 1^l§2 0 00-7 2 7 7 3 

24 

#ffllSfK1^ffiCDWiffi [ L P S -G a 1 N : GP TflS% 
(3 Omg/kg. p. o. ) ] 
[0072] (mkJym) Sil^CDBALB/Cl^^tt 

EiCTffil^ cn^tcD-J^'-^^:? (7 0 0m 

g/^kg) OTi^t&m^mm^&^o. ;^c^ruji<jj<yi^ 

->.;^^-rK (3/igy/kg) <D^S:^^7K?i?«^Mf^M 
f#/c. JfiLMif6r)h^>;^TS:^— 12 (GPT) (DfiOfi'J 

fcmmmc^ 0 . esti^i^^g ( 7 0 6 om. H^^i^f^ 

BFf (*fe> M) «:rtf-o/c« ^m^m (3 0mg/kg) 
i%p^^;i/-b;i'Ci-:^ (MC) ;*:;®ift«:J^L/. D 

[0 07 3 ] (i^il^S^) f^-r^SitWo^b^l^cort 

[0 0 74] TOJ^ (%) = [ (:3> hn-;U?¥cDGP 

fit) ] / [3> hn-;U^CDGPT|i<D^:^4i] XI 0 
0 - ^ 

[0075] 
[^5] 



20 



GPTP1#^% (3 0mg/kg. .p. o. ) 

C o n. A LP S-Ga 1 N 
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4 7. 


7 




it^mi 8 


58. 


8 




{bi^tJi 9 


4 9. 


0 
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[0 0 7 6] iPP3a<fcO. -09:^ (1 ) ra^n^T^y 

[007 7] [Sttii^SI] BALB/C.^H-T'^J?^ (1 



50 



7-'24g, a^^^'--;^x»;/^'- (») tJ) ^cMt^fb 

mote, mmt^ftt. \%^^J\y^)\yU-y^ (MC) 

7i<ii^m(fCmM L . 1 0 m L / k g ©g^sr U /Co 
[0 0 7 8 ] #tt«KiBII«:m4^iC7j^-r. 
[0 07 9] 



!^§§20 0 0-7 2 77 3 
26 





10 0 Omg/k g - 


(0/3) 




5 0 0mg/kK- 


(0/3) 


it^i 8 


500mgr/kg- 


(0/1) 




5 0 Omg/k 8r - 


(0/3) 



[0 0 8 0] S£-5T. 2|s:fS?g©— jl9:S; (1) tc^^$n V r> A (4 6 5 m 3. 3 7 5 y^^l^) *jj:c;f2 

-SII4^(Dr^U>sl^mi. 9c±mi^M(^>C^i!fimhi^ - (^aa^^)l) +yy> (5 9 8nig. 3. 37 5 

-2 - ( h ';7;U;*-n^5^;b) :;^i;> .20 [0 08 3] * H-NMR (CDC 1,,) S ; 

it^^l : 6- {^^Jir^y)'-9 - (2-^x-Jl/ 5.81(2H.'s) 

^^;L') - 2- ( h •J:7;^:tP^^JU) > . 7. 49 ( 1 H. d. J = 8Hz ) 

{b-^il^l 0:6 - i^^Jir^y) - 9-[(3, 5- 7. 57 (IH. t,.J = 8Hz) 

>^-.t e r t ->^^Jl/-4-t Kci^>') -Ot^^H - 7. 74 (IH. t. J = 8Hz)- 

2- ihVy)V:ta}t^Jl) ':f^J> 7. 83 (IH. d. J = 8H2) 

it-^^l 8 : 6t (pf^Jl'TS^) -9 - (3-T5>' 8. 0 0(lH.d. J = 9Hz) 

^>i>)V) -2- ( h ^UV 8. 20 ( 1 H, d. J = 9Hz) 

it^l 9:6 - (jt^JVr^y) -9- 8.64(lH.s) 

)V7^y^>iyJ\^) - 2- ihV.y)]^:^^^^^)^) ZfV [0084]2)6 - i^^JUT^^) - 9~ (2-=^ 

> . 30 >/»;;i/>^;u> -2 - ( h •Jr7;u:^-ny5^ji') :7''j>(Z) 

{t^!K520:9 — c>2P;l.-6- (y^;bTSy) -2. ISHS 

-:7;i/:^nr?'';> ±iB 1 ) "Tft/ce - ^nn - 9 - (2 - + ^ y;i/^^ 

{b^i^2 1:9 - (3 -^'Da-<>>^;U) -6r (^^ JV) -2- ( h U :7;l/:^-D^ ^;I/> :7*'J> (3 8 Om 

jl/r^>') -2-:7;l/:fo:/»j> 1. 0 8 5 U-t;!/) Jg:x^-/-;l/4mL«:S^$-& 

it^^22 : 2-y)Vtu-e'' (y^;bTS-/) -9 ^^atcr 4 0 y ^;UT ^ >7k?g?S (0. 5 

- (a->^;u-^>e;?;i') m i ) €:ttix./Co ^?a^r 2 o^f^i^if b/c^, tK ( 1 
<b^iB52 3 : 2-:7Jl/:fp-6- (y5^;ur5>') -9 OmL) ^UQ^fc. VrtiHL fd^^B^mmOfc^. ★'Ci* 

- (3-^ hn--c>e/;b) :rt;> ? 6tc3B^r^MlE^^if Sci-cafe)^*-c*5 
{b'^i^4 6 : 6- {^^)ir^y) -9 - (4-7x^ mmit^^S 1 Omg^ff/Co (iK^8 0%) 

- 2- ( hVyji^tUjt^j]^) ^i;> . 40 [00.85] mp : 206--208*C 



[008 2 ] [iJj^^l ] 6- (y^;l/T5>^) -9- 


1 


H-NMR (CDC 1 




(2 -^z' »;;l'>^;U) -2 - ( h y :7;l^:^*p>^;l/) 


3 


. 2 5 


(3H. 


b s ) 




y'VZyiit^l) 


5 


. 69 


(2H. 


s) 




1) 6-^PD-9- (2 -^-/yJl'^^-^U) -2- 


5 


. 85 


(IH. 


b s) 




(hvyjv^uj^^)^) T^yvcDSSjS 


7 


. 42 


(IH. 


d. J 


= 8Hz) 


. V"7 — -7 (Giner-Sorala) 6<Dj5r 


7 


. 56 


(IH. 


t. J 


= 8H2 ) 


*S[J. Am. Chem. Soc. 8 0. p5744'^ 


7 


. 74 


(IH. 


t. J 


= 8Hz) 


5752 ( 1 958) ] (fCm^-^^bfcS - i^ua- 2 ' 


7 


, 80 


(IH. 


d. J 


= 8Hz ) 


- (h^JyJl^a^^)l) >^U>(5 00m&. 2. 2 


8 


. 04 


(IH. 


d. J 


= 9Hz) 


5 ^ y-t;!/) ^DMF ( 1 OmL) CC?g»$i±/d^. ^ 50 


8 


. 1 0 


( IH. 


s) 





25 



(14) 



27 

8. 1 4 ( 1 H. d. J = 9Hz ) 
I R (KB r ) cm-V 3 2 5 0. 1 64 0. 1 60 
0, 1 5 5 0. 1490. 1 440. 1 4 2 0. 1 3 8 
. 0. 1 280. 1 220. 1 200. 1 1 3 0, 98 
0. 940. 820. 760. 7.40. 640. 
[0 08 6 ] [^m2] 6- i^^JlT^^) -9- 
(3-^s.:z,)Uj>t^ji) - 2 - ( h '/:7;l/:to^^;l/) 

at^2) 

e-^J'un-a - (h Vy)l:ta^^ji) y'o> (.3 0 
0ms. 1. SS^O'^JV) ^DUF lOmUcmm^ 
•^/cf^v (2 8 0m&. 2. 0 3 5 

-'l') . 3 - (zTu^jt^ji) ^5f:7i> (7 1 3mg. 
.4. 05 $ y^JU) <S:»D;i2 0B$^^?@lCcrJ^L.fco 

1^>/^^x5^;l.= 2/1 K:r|f^T'5»C<!: 
'C||fe?S4^J|^-C*'5 6 -^Pn-9- (3-^x::.;b^ 

- 2 - ( h y :7;U:^a^5^j|/> :/y > ( i 8 Om 
g) COfli* (i 80mg) ^x^r 

(4mL) CCi^^^-tt/cf^' 40%^yy^;l/T 
^>^K^?S (0, 3mL) ^»n;t/Co ^.^CX 2 OH^m 

m^Lfcm. 7k (1 omL) ^m^^iHbfci^^^mwL 

(ImL) tC^^^^-ti-Zcft, 7k (2mL) ^t9)o<0^JD 

ctvB^i^^'c$>^^mit^mBOmg^mc. (2 

X^JR^I 9%) 

[0087]mp:162-166'C 
^ H-NMR (CDC 1, ) ^ : 
3. 24 (3H. b s ) 
5. 3 9 (2H. s> 
5. 85 (IH. b s) 
7, 06 (IH. dd. J = 1. 5H2) 
7. 29 (IH. dd. J = 1. 3Hz) 
7.33 U H. d d. J =3. SHz) 
7, 79 (IH. s) 

I R (KB r) cm-^ : 3300. 1 64 0. 1 50 
0. 1440. 1350. 1 340, 1 290, 1 25 
0. 1 220. 1 1 90. 1 1 20. 99 0. 940. 
93 0, 800, 7 60. 74 0. 7 0 0. 640. 

[0 08 8 ] [^ms] 9~-<>iy)V-.2-yJi'^U 

-6- {j>(9)ir^y) -y'v> (it^zo) 
1) Q-^otyj^-e—yua-z-yjitx^-y^jy 
2-TZ y-S-^aay'V> (2, 00s, 11. 8 

^DMF (3 OmL) tcgp^-ti/c^, 
iyV^A(2. 44 fir. 17. 7 5 U -tJl.) fcj:af^> 
i;^;b:/D $ K (2. 1 OmL. 17. 7^y^;U)^j!JD 
^4 O^P^Miatcr«jf L//Co JSf&?§?S^K:7k ( l O Om 



(15) !KFig2000-72 77 3 

28 

gXU. TkTgfe^L.— BAHS^U/Co CCDfeifeH^ (2. 30 
s) ^4 SroT^h'yyjii^ztUTts'ymTiiiSm (3 0mL) 
(^mm^-^. 3^?a^~2 0-CiL/cf^. 0. 3M(D®I® 
^:^h y '^A7k?§^ (5 OmL) ^4 O^P^rfSTL/ 

/Co m^mcx;^f^>(fC2o^mmnLtc^k. — 

tCfei'U3 0:9^r4a^$b/c„ 110^-2 O'CtcML 1 ON 

10 tfo/Co gtKx^;UJl;S:^g5(L7k-Cjfe?^g^. ftlTkKl^:^ 
:^^A^nvhy^:7 (■^=^^-y*>/i^l?x^;U= 2 

/I iwmtb) ^cxmm:'r^ctxm^^i^^v$>im 

6 8 0 m ^S/Co ( r^JMUm 2 7%) 
[0089] 

' H-NMR (CDC 1, ) ^ ; 
5. 39 (2H. s) 

7. 30-7. 40 (5H, m) - 

8. 06 ( 1 H. s ) 

20 [009012)6 - (j>i^)Vr^y) -Q-^^i^jV 
-2-yji:tay'v> 

±iSl) xmfc9-^>iy)V-e-'^aU'-2-y)l:t 
nT'y^ (64 Omgr. 2. 435y^Jl/) 
JlSmL^m^^i^Mk. 4 0%^y^5^JUr 5>7k^ 
?^(0. 6 4mL) ^m/Co^ia^ri B$r^JtJlJL/c 

. ©*2Nife^>c?§?«r7k)l3&^43fa-r^is'C^?^L/d^. 

^a*U/cf^. ^iS^>'y:^y;i':^7A^pvh^^:7 
30 -f- (--+1f>/mKx5^;u=3/'l :»SJ:b) (crti 

ig-r -5 C <b fc J: 0 efe^^^-C^ SSj^ft^ig} 2 1 0 m 

^ff/Co (iR^3 0%) 

[0091]mp: 140-141 'C 

* H-NMR (CDC 1, ) ^ : 

3. 1 8 (3H. b s ) 

5. 28 (2H, s) 

5. 92 (IH. b s) 

7. 20-7. 40 (5H. m) 

7. 64 ( 1 H. s ) 
40 I R (KB r) cm-* : 3 2 5 0. 1 660, 1 58 

0. 1 5 4 0. 1 500. 1 4 5 0. 1 3 9 0. 1 3 6 
, 0. 1340, 1240. 116 0. 1000. 78 

0, 720. 690. 640. 600. 

[0 092] Lmmm4] 6- i^^JlT^y) -9- 

(3 -r ^ >/-<>t>;u) - 2- (h oyji^ta^^ji') 
:/y> ({L^l 8) 

1) 6-^Cin-9- (3 -x>C3-^>ix;l.) - 2 - 
( h yr^^u^i-n^^ju) y'v> 

50 * H-NMR XCDC 1 J ) ^ : 
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5. 62 (2H. s) 

7. 6 1 (IH. t. J=8H2) 

7. 7 1 ( 1 H. d. J = 8Hz ) 

8. 24-8. 27 (2H. m> 
8. 3 1 ( 1 H. s ) ^ 

' [0 0 9 3] 2) 6- {^^Jl^r^y) -Q-O-::^ 

mp : 1 6 3 - 1 6 9'C 

* H-NMR (CDC I, ) a : ' . lo 
3. 24 (3H. b s) 

5, 50 (2H. s) 

5. 93 (IH. b s) 

7. 5 5 (lH..t. J = 8Hz) 

7. 6 8 ( 1 H, d. J =8Hz) 

7. 85 (IH. s) 

8. 20'-8. 2 1 (2H. m) 

[0 09 4] 3) 6- (y^JbT^V) - 9~ (3-r 
^y^^iyjV) -2- ih 'Jy}l:t\2ji^}\,) z/V^ 
6- (^^)\^r^y) ~9- (3 hn-OiPil/) - 20 
2 - ( h Vyjlta^^jl) W> (2, 7 Og, 7. 

0%Pdyc (44 0mg)^mr**^8aT. MM 

^^^lyi)^^m^¥BhXB^¥B<Di^mit^ (1,6. 
Og) ^ff/c. (4X^6 5%) - 
[ 0 0 9 5 ] m p : 1 8 0 . 5 1 8 2'. 5 'C 

* H~NMR (CDC 1, ) ^ : 30 

3. 2 4 (3H, b s) 
3.70 (2H. b s) 
5. 28 (2H. s) 

5. 9 1 ( IH. b s) 

6. 59 (IH, b s) 

6. 6 3 ( 1 H. d d. J =2. 8Hz) 

6. 69 (1 H. b d. J =8Hz) 

7. 13 (IH. t. J = 8Hz) 
7. 7.8 (IH. s) 

IR (KBr) cm-*:3457. 1655. 162 40 

6. 1 577. 1 5 5 1. 1 4 9 1. 1 46 6. 1 43 

7. 1400. 1379. 1350. 1 286, 124 

4. 1 225. 1 1 98. 1 1 24, 987. 935. 

800. 7 85. 7 6 6. 7 1 3. 6 92. 646. 
[0096] m^mb^ 6- {^^)\^r^y) -9- 
(1 -j^^)\^'2-^>^/^ ^^V') -2- 

1) e-^'DP-g- { \ -^^}v-2-^iyV-( 

- 2- ( h ';'7;l/:tP^^-»U) 50 
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* H-NMR (CDC 1, ) ^ : 
3. 98 (3H. s) 

5. 80 (2H, s) 

7, 30--7. 40 (3H. m) 
7.75(1H, dd.J=2.9Hz) 

8, 6 3 ( 1 H. s ) 

[0097] 2) 6- (y^Jl/T^^) - 9- 
^j|/-2 -•<>y">r ^ - 2 - ( h 'Jr^ 

mp : 2 1 0-2 2 0"C 

* H~NMR (CDC 1 , ) ^ 
.3. 2 2 (3H. b r)' 

3. 94 (3H. s) 

5. 6 8 (2H. s) 

5. 93 (IH. b r) 

7. 30-7. 40 (3H. m) 

7. 75 (IH. dd, J =2. 9Hz) 

8. 1 2 ( 1 H. s ) 

I R (KB r) cm-V 3 25 0. 1 69 0. 1 54 
0. 1480. 1 440. 1400. 1 370. 1 34 
0. 1 29 0. 1 2 3 0. 1 1 80, 1 1 20, 93 

0. 740. 630. 

[0098] [i83»«6] 6- (y^^Ur^-/) -9- 
[ (1. 2. 3, 4-7^h^fc Kn^^>'y>-2-'Y 

;b) - 2- {V')y)\^:^xJ^^)\^) y'^)> {it 

^5) . 

* H-NMR (CDC I3 ) d-\ 

1. 60-1. 8 0 (IH. m) 
1. 90-2. 1 0 ( IH. m) 
3. 80-3. 90 (IH. m) 

3. 24 (3H. b s) 

4. 24 (IH. dd. J =7. 14Hz) 
4. 40 (IH. dd. J=4. 14H2) 

4. 44 ( 1 H. b r) . 

5. 92 ( IH. b r) 

6. 47 (IH.- d. J = 8Hz) 
6.63(lH. t.J = 8Hz) 

6. 70-7. 10 (2H, m) 

7 . 8 4 ( 1 H . s ) 

[0 09 9] [WMmi^ 9- {y}\^y^))l) -6- 
- 2- ( h y 7;i/2fo^^;u) 

({b^6) ' 

1) 6-^PU-9- (:7;l/7'j;u) - 2- (hVy)l 

* H-NMR (CDC 1. ) ^ : 
5.50 -(2H. s) 
6.40(1H. t.J = 2Hz) 
6. 55 (IH. d. J = 2Hz) 



31 

7. 43 ( 1 H. d. J = 2Hz) 

8. 3 1 ( 1 H. s ) 

[0 1 0 0 ) 2) 9 - gjl/) -6 - (^^;Ur 

^y) - 2- {hvy)i:toj>i^jv) zrv> 

mp : 1 5 8-^1 6 2-C 
* H-NMR (CDC Is ) a : 
3, 23 (3H. b r s) 
5. 37 (2H. s) 

5, 85 (IH. b r) 

6, 37 (IH. t. J = 2Hz) 10 

6. 46 (1 H. d. J = 2Hz) 
. 7. 4 1 (1 H. d, J = 2Hz) 

7. 86 (IH. s) 

COlOl] [S5K&058] 6- (^^^I'T^^) -9- 
(2 -^xj:.;l.^^;l/) - 2- ( M; 7;U:i*n^ 

r'>'>(<fc;^7) 

1) 6-iJ7nD-9- (2 -^XJi;l/y^;U) -2- 

^ H-NMR (CDC 1, ) ^ : 20 
5. 69 (2H. s) 
7. 0 3 ( 1 H. d d. J =4. 5Hz) 
7. 2 2 ( 1 H. b d) 

7. 3 5 ( 1 H. d d. J = 1 , 5Hz) 

8. 28 (IH. s> 

[0 10 2] 2) 6- (^^)ir^y)_~Q - (2-9- 
xx;U^^;U) -2- ih Jl^tti^^jU) zfV> 
mp : 1 5 4~ 1 5 6"C 
^ H-NMR (CDC 1, ) ^ : 

3. 2 3 (3H. b s) 30 
5. 55 (2H. s) 

5. 8 7 ( 1 H. b s ) 

6. 99 (IH. dd. J =4. 5Hz) 

7. 15 (IH. dd. J = l. 4Hz) 
7. 30 (IH. dd. J = l. 5Hz) 

7. 8 3 ( 1 H. s ) 

I R (KB r ) cm-* : 3 2 9 4. 1 649. 1 58 
1. 1549, 1 491. 1443. 1400. 137 
1. 135 4. 132 5. 128 6. 1221. 119 

8. 1 1 3 0. 1 0 3 9. 984, 928. 854. 8 40 
00. 7 0 8. 

[0103] [mmm9] 6- i^^jir^y) -9- 

1) 6-^DD-9- (S -^^^^ OJl^^^Jl') -2- 

' H-NMR (CDC U ) a : 
6. 1 3 (2H. s ) 

7.48(1H. dd.J=4.8Hz) 50 
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7. 55 (IH. t. J = 8Hz) 
7. 8 4 ( 1 H. d d. J = 1 . 8 Hz) 

7. 98 (IH. d. J = 7Hz) 

8. 19 (IH., dd. J = l. 8Hz) 
8. 80 (IH. s) 
8. 99 (IH. dd. J = l. 4Hz) 
[0 104] 2) 6 - (^^-Jlr^y) - 9- (8-^ 

yy;uy^;u) -2- W )i:taji9ji) :/»;> 
mp:. 194-^197 'C' 
* H-NMR (CDC 1, ) ^ : 
3. 2 1 (3H. b s) 

5. 8 2 ( 1 H. b s) 

6. 06 (2H. s) 

7. 46 (IH. dd. J =4. 8Hz) 
7. 5 1 (IH. dd. J =7. 8Hz) 
7. 80, (IH. dd. J = l. 8Hz) 

7. 85 (IH. d. J = 7Hz) 

8. 1 7 ( 1 H. d d. J =2. 8Hz) • 
8. 24 ( 1 H. s ) 
8. 99 (IH. dd. J = 1. 4Hz) 
1 R (KB r ) cm-* : 3 2 8 2. 1 63 0. 1 5 0 
0. 1 44 1. 1 4 02. 1 3 73. 1 3 35. 1 2 8 

8. 1 22 1. 1 203. 1 1 65. 1 1 44. 1 09 

9. 1076. 985. 93 1. 876. 823. 78 
9. 768. 7 1 0. 648. 575. 532. 

[0 105] ^w&mi 0] 6 - (^9)ir^y) -9 
- (3-i7aa^>t»v) -2 -7;i/:^-o:/y> ({fc^ 
iBj2 1 ) 

1) e-^uu-Q - (3-d^pn-^>s?;b) -2-7 

' H-NMR (CDC 1, ) a : 
5. 36 (2H. s) 
7. 20 (IH. dd. J = 1. 8Hz) 

7. 30-7, 40 (3H. m) 

8. 07 ( IH. s) 

[0 106] 2) 6- (^^;Ur5-/) - 9- (3-^^ 
mp : 1 5 6"C 

» H-NMR (CDC 1, ) ^ : 
3, 1 8 (3H. b s ) 
5. 30 (2H. s) 
5. 94 ( 1 H. b s ) 
7. 16 (IH. d. J = 6Hz) 
7. 20-7. 40 (3H. m) 
7. 65 (IH. s) 

IR(KBr)cm-*:3350. 1650. 160 
0. 1580. 1550. 1500. 1 470. 138 
0. 1 3 6 0. 1 3 4 0. 1 2 8 0. 1 240, 1 1 6 
0. 1 1 00. 1 000, 980. 960. 870. 8 
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30. 780, 760. 450. 730, 690. 64 
0. 

[0107] [m^mi I] 6- (^^JlTk^) -9 
«?22) 

1) e-iJ'PP-g- (a-^5^;l/^>*x;U) -2-r 

' H-NMR (CDC 1., ) S : 

1. 95 (3H. d. J = 7Hz) 

5. 1 0 (2H. b s) 

5. 77 (IH. q. J = 7H2) 

7. 29-7. 39 (5H. m) 

7. 76 (IH. s) 
/[OlOS] 2) 6 - i7ua~Q - (o-y^;b-^>i; 
-2 -:7;U:^-c3:/»;> 

» H-NMR (CDC \, ) a \ 

2.02 (3H. d. J = 7Hz) 
. 5. 8 9 (IH. Q. J = 7Hz) 

7. 34-7. 43 (5H. m) 

8. 06 (IH. s> 

[0 109] 3) 6- (^^}Vr^y) -9 - (a-^ 

mp : 1 1 2- 1 1 6'C 
* H-NMR (CDC U ) a I 
1.95 (3H. d. J = 7Hz): 
3. 1 6 (3H. b s ) 

5. 8 1 ( 1 H. q. J = 7Hz) 

6. 0 0 (1 H. b s ) 

7. 30-7. 39 (5H. m) 
7, 65 (IH. s) 

[0110] [^«^1 2] 2-:7;U:tn-6- (^^ 
' Ji^r^y) - 9- (3-::^bU-<>V^jl) (fh^ 

I) e^C^ua-Q^ {3 -::-ha^>tyJV) -2-y 

' H-NMR (CDC u ) a : 

5. 5 I (2H. s) 

7. 6 1 (IH. t. J = 8Hz) 

7. 6 6 ( 1 H. d d. J = 1 . 8Hz) 

8, 1 4 ( 1 H. s ) 

-8. 20-8. 30 (2H. m)'" 
[0 1 1 1 ] 2) 2~yji:ta-e- {j^ 9^)1^7 ^y) 
-9- (3 M3-^>i;;U) 
mp:216 — 218*0 
* H-NMR (CDC \3) a : 
3. 1 9 (3H. b s ) 

5. 40 (2H. s) 

6. 0 1 ( IH. b s) 
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7. 56 (IH. t. J = 8H2) 
7. 64(1H. dd. J = 1.8H2) 

7. 7 I (IH. s) 

8. 14 (IH. d. J = 2Hz) 
- 8. 1 9 (IH. dd. J =2. 8Hz) 

IR (KBr) cm-* : 335 0. 1 650. 1 60 
0. 1 580. 1 5 5 0. 1 5 00. 1 47 0. 1 38 
0. 1 360. 1 340. 1 2 80. 1240. 1 1 6 
0. 1 1 00, 1 000. 980. 960. 8.70. 8 
10 30. 78 0. 760. 450. 730. 690. 64 
0. 

[0 112] [W^mi3] 9- i2-yjl:ta-<>iy 

Ji/) -6- (•^>tyjur^ y) -2- (h vy)\^:trjji 

mp : 1 5 7-1 6 0"C 
• H-NMR (CDC 1, ) : 
4.86 (2H. b s ) . 
5. 4.3 (2H. s) 
20 6. 20 (IH, b s) 

7. 0 0-7. 2 0 (2H. m> 
7. 30-7. 50 (7H. m) 
7. 86 (IH. s) 

J R (KB r) cm-V 3 2 7 0. 1 6 1 0. 1 58 
0. 1 4 8 0. 1 450. 1 3 7 0. 1 3 50. 1 2 8 
0. 1 220. 1 200. 1 1 50. 1 1 00. 1 0 7 
0. 940. 760. 74 0. 

[0 113] mitmi 4] e~ (^9-J\^r^y) -9 

- ii --ry^jvy^ji) -2- ih Vy)V:tuji^ 
30 ;u) zfviy (it^l 5) 

1) 6-^PP-9 - (1 -i-y^ji^^jv) -2- 
{ h vyjituj^c^ji) 

* H-NMR (CDC \, ) a : 
5.94 (2H. s ) 
7. 49-7. 60 (4H. m) 
7. 92-7. 98 (3H. m) 

' 8 . 0 5 ( 1 Hv s ) 
[0 1 14] 2) 6- (j^^jvr^y) - 9- (i-i- 
40 y^jiy^-jx^) -2- ( h »; >';U3f-n>^;u) >^y> 
m p : 1 8 7 — 1 9 0 'C 

• H-NMR (.CDC 1 , ) ^ : 
3. 2 3 (3H. b s) 
5. 83 (2H. s) 
5. 88 (IH. b s) 
7. 44-7. 60 (4H. m) 
7. 6 1 ( 1 H. s ) 
7, 89-8. 0 2 (3H. m) 
I R (KB r) cm-V 3 2 9 8. 1 655. 1 54 

50 7. 1491, 1443. 1396. 1375. 134 
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6. 1 28 8. 1 227. 1200. 1 1 1 9. 98 
0. 945. 924. 798. 779. 7 39. 70 
8. 648. 633. 49 6. 

[0 115] [SS3g«^15]9 — c>i^;U-6- (2- 
y h=^ixx^JUT$ -2- ( h Vy)i^^t2M9'JU) 
:7'y>({b^4 3) 

mp : 1 47->'148'C • - - 

* H-NMR (CDC \ , ) a : 
3. 39 (3H, s) 
3. 63 (2H. t. J = 5H2) 

3. 8 9 (2H. b s) 

5. 38 (2H. s) 

6. 24 (IH. b r) 

7. 3 0-7. 40 (5H. m> 
7. 79 (IH, s) 

IR (KBr). cm-* : 3 50 0. 1 6 20. 1 58 
0. 1540. 1480. 1450. 1440. 14 1 
0. 1 3 8 0. 1 3 50. 1 2 80. 1 240. 1 2 2 
0. 1 1 8 0. 1 1 50. 1 1 20. 1 1 0 0. 1 0 0 
0. 960. 940. 80 0. 740, 7 20. 70 
0. 640. 540. 

[0 116] [mMmie] 8- (yjiy^jji^r^y) 

«fc^4 4) 

mp : 1 227-1 2 3-C 
» H-NMR (CDC la ) ^ : 

4. 87 (2H. b s) 

5. 39 (2H. s) 

6. 2 1 (IH. b s) 

6. 30'-6. 40 (2H, m) 
7.. 30-7. 40 (6H. m) 

7. 79 (IH. s). 

I R (KB r) cm-V 3 2 5 0, 1 62 0, 1 57 
0. 148 0. 1 440. 1 4 1 0. 1 39 0. 1 3 8 
0. 1 340. 1 280. 1 240. 1 2 20. 1 1 9 
0. 1 1 50. 1 080. 1 000. 93 0, 820. 
800. 7'60. 7 30. 700, 640. 600. 5 
4 0. 

[0 117] Lmmmii] 6' (^^ji^r^A 'Q 

- (2-:^:7 5^;^^5^;^) -2- (hvy)i:tujt^ 

1) 6-^nn-9- (2 -:^:7^;^^^;l/) -2- 
( h vyji^tu^^-Ji) y'v> 

* H-NMR (CDC \, ) d : 
5. 55 (2H. s) 
7. 4 1 (I H. d d. J =2. 8Hz) 
7. 52-7. 56 (2H. m) 



!^ra2 0 00-7277 3 
36 

7. 82-7. 89 (4H. m) 

8. 25 (IH. s) 

[0 1 1 8] 2) 6 - (^^Jir^y) - 9- (z-i- 
y^jiji^j\y) -2- (h *Jyj\^^u^9')V) :7'';> 
mp : 1 7 3-1 7 5*0 
* H-NMR (CDC 1 3 ) ^ : 

3. 25 (3H. b s) 
5. 55 (2H. s) 
5. 8 8 ( 1 H. b s ) 

10 7, 40 (lH. dd. J=2. 8Hz) 
7.' 48-7: 53 (2H. m) 
.7. 78-.7. 8 5 (5H. m) 
I R (KB r) cm'' : 3 29 0. 1 6.5 5. 154 

7. 149 1, 1 443. 1377. 1 340. 1 28 

8. 1 2 3 6. 1 223. 1 1 9 6. 1 1 22. 9 8 
2. 93 1, 800. 777. 7 62. 742. 63 
4. 

[0119] m^mi 8 ] 6 - (-<>iy)ir^y) - 

9-^>t;^;u-2- ( h'jyjituj^i^jiy z/v> at 

20 ^4 5) 

» H-NMR (CDC 1, ) ^ ; 

4. 87 (2H. b s) 

5. 39 (2H. s) 

6. 2 1 (IH. b s) 

7. 2 0-7. 40 (1 OH. m) 
7. 76 (IH. s) 

I R (KB r) cm-* : 3 2 7 0. 1 6 1 0. 1 58* 
0,1 480. 1450, 1370. 1350. 128 
30 0, 1220. 1200, 1150. 1100. 107 

0. 940. 760. 740, 

[0 12 0] mmmis] (-(yy^)vr^y) 
-Q-^yzy)\^-2 - ( h »;7;i/:2f-np^^;i/) y^v> 
(fb^9) 

\ H-NMR (CDC Is ) a : 

1. 0 1 (3H. d. J = 6H2 ) 
1. 90-2. 10 ( 1 H. m) 

4. 87 (2H. b s) 
40 5. 3 8 (2H. s) 

5. 93 (IH. b s) 
7. 30-7. 40 (5H. m) 
7. 7 0 ( 1 H, s ) 

IR (KBr) cm-* : 3270. 1 6 1 0. 1 58 
0. 1480. 1450. 1 370. 1 350. 1 28 
0. 1 2 2 0. 1 2 0 0. 1 1 50. MOO. 107 
0. 940. 760. 740. 
[0 12 1] [m&mzo] 6- (ji^Jir^y) -9 
- (4-:7x.r.;U-^>t/;U) - 2- (hy7JU:tny^ 
50 JU) :/'J> (^b^4 6) 
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1) 6--^na-9- (4 -2- 

* H-NMR (CDC \, ) d : 
3, 5 4 (2H. s) 

7. 35-7. 63 (9H. m> 

8. 26 (IH. s) 

[0 12 2] 2) 6- (y^iUr^y) - 9- (4-:7 

ai:^ji^>zy)i) - 2- ( h y 7;i/:tP^^;P) 
mp:l87-189'C 

* H-NMR (CDC 1, ) ^ ; 
3. 24 (3H. b s) 

5. 43 (2H. s) 
5. .87 (IH. b s.) 
7. 34-7. 59 (9H. m) 
7. 82 (IH. s) 
IR (KBr) cm-* : 3304, . 

1 3 4 0. 



63 5. 148 
1 2 8 2. 1 2 2 



9 2 8. 8 0 0. 7 



9 . 14 3 9. 1 3 77. 
5. 1 1 9 4. 1 1 2 2. 98 5. 
.5 2. 725. 696. 644. . 
[0123] im^mzi] 6- i^^Jir^y) -9 
- [ (3-i>j( ^)ir ^ y ) ^>iyjv] - 2 - (h'jy 
;b:tnyf;u) y'v y Ut^l 9) 

1) e-i^aa-Q - [ (3-S/y^;l/T5 ^>iy 
;H -2 - ( h •;:7;i/:*-p^^;i.) 
" H-NMR (CDC I3 ) ^ : 
2. 94 (6H. s) 
s) 

b d. J =8Hz) 
d d. J =2. 8Hz) 
t . J = 2Hz ) 
t. J = 8Hz) 
s) 

6- (^^Jl/T^^) - 9~ [ (3- 



4 1 
64 
70 
7 5 
2 3 
22 



(2H. 
(IH. 
(IH. 
(IH. 
(IH. 
(IH. 



5. 
6; 
6. 
6. 
7. 
8. 

[0124] 2) 

iy^^-JVr ■^>i^;l/] -2 

m p : 1 6 1 - 1 6 5 'C 

* H-NMR (CDC 1, ) 5 ; 

2. 92 (6H: s) 

3. 24 (3H. b s) 
5. 3 1 (2Hi s ) 
5. 84 ( 1 H. b s ) 
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b d . J = 8 H z ) 
d d. J =2. 8Hz) 
b s ) 

t. J = 8H2) 

s) 

cm-V 32 9 2. 1 64 7. 1 6 0 
14 3 9. 1 356.-1 2 82. 1 22 
1 1 26. 1003. 930. 860. 
, 7 3 5. 7 1 2. 6 5 0. 



* 6. 6 3 ( 1 H, 
6. 67 (1 H. 

6. 7 7 (IH. 

7. 26 (IH. 

• 7. 7 9 ( 1 H. 
IR (KBr) 

8. 1 5 0 0. 
3. 1194. 
8 0 0. 7 54 

10 [0 125] [WtmZZ] 6- (^^)\.T^y) -9 
-[(3, 5-i?- t e r t->^^;l'-4-t FD=^ 
^) ^>iyJV] -2 - ( h Vyj\^:tOj>t^}V) 
(^b^lO) 

1) e-^ua-Q- [ (3. ei i-zf^ 

.>fL'-4-fc: Fn=^^i^) ^>iyJV] -2 - ( h VVJl^Vt 

* H-NMR (CDC \s ) a : 
1. 4 1 (1 8 H. s ) 
20 5. 38 (2H. s) . 
7. 27 (2H. s) 
.8. 25 ( IH. s) . 
[0 12 6] 2) 6- (^^JlT^y) - 9- [ (3, 
5->^-.t e r t-:/5^;l/-4-t h'u^^y) ^lyty 

' H-NMR (CDC \, ) S ; 
1. 4 1 (1 8H. s) 
3, '23 (3H. b s) 

5. 2 6 (2H-. s) 
30 5. 2 9 (IH. s) 

6 . 0 0 ( 1 H . b s ) 

7. 26 (2H. s) 
7. 80 (IH. s) 
[0127]* 

[^mp^m] ^mM<o-m^ ( 1 ) vm^n^^vy 



ya> b^-zyom^ 



(72)^^^ mm m 

^3EmH^rfJ^ji|Fl-22 B^ir^y-T 
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